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Attitudes of Women at the University 
of Michigan Toward Physical Education 


MARGARET BELL, C. ETTA WALTERS, AND STAFF 
University of Michigan 
Ann Arbor, Michigan 


STUDIES IN ATTITUDES have ranged from the questionnaire type, in 
which subjects check likes and dislikes of certain features and activities in a 
program, to prepared attitude scales, in which qualitative responses are 
checked in answer to statements indicating an attitude toward a part of a 
program. 

Carr (2), using an attitude scale based on the Thurstone method, concluded 
from her study that the attitudes of entering high-school Freshmen girls in- 
fluenced their success in physical education and suggested that “if undesira- 
ble attitudes are obstacles to learning they should be removed.” 

Baker (1), in a questionnaire survey study of 1,150 girls and women be- 
tween the ages 15-25, concluded that attitudes concerning participation in 
physical education do not regulate participation so much as they reflect the 
influence of other causes which do. 

Moore (3) in her study found college women to have a highly favorable 
attitude toward physical activity as a means of recreation. However, the 
average amount of time spent in physical activity was low, with approxi- 
mately 50 per cent of the girls spending less than four hours per week. The 
main reasons for not spending more time on physical activity were lack of 
time owing to study, lack of companions, and outside work. 

Nelson (4) found differences in attitudes between high-school boys taking 
ROTC and those taking physical education. Those who took physical educa- 
tion had a more favorable attitude toward competition, games, and athletics. 

Nemsen (5) studied the annoyances of high school boys toward physical 
education. He found that many of the annoyances could be removed but that 
most of them involved the personality or behavior of other students or the 
instructor. 

A periodic analysis of students’ attitudes and reactions toward various 
phases of a program offers a valuable aid in evaluation. 


Purpose 


It was therefore the purpose of this project to study the attitudes of col- 
lege women at the University of Michigan in an attempt to help evaluate the 
physical education program. All Freshmen who were taking physical educa- 
tion, and Seniors who had taken required physical education at the Univer- 
sity of Michigan were studied, 
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Procedure 


A questionnaire (see Appendix I, page 385) consisting of three parts was 
devised to study attitudes. Part I was a checklist response to informational 
questions pertinent to the background of the subjects. Part II consisted of 
questions based on the objectives of physical education, and Part III was the 
Wear (4) Attitude Scale, which is a prepared attitude scale toward physical 
education as an activity course and is totaled as an attitude score. Attitude, 
in this paper, will refer to the attitude score on the Wear Scale. A high score 
on the scale indicates a favorable attitude. 

The questionnaire was given during the last part of the fourth quarter in a 
two-semester physical education required program. To check reliability, the 
questionnaire was given twice to 150 Freshmen. A total of 173 Seniors and 
684 Freshmen answered the questionnaire. 


Results and Their Interpretation 


An analysis of Table 1 shows that 288 out of 665 Freshmen (42%) spend 
from three to five hours per week, outside of physical education class, on 
physical activity, while only 47 out of 151 (18%) of the Seniors spend that 
much time. 

The reasons why studerits did not spend more time than this on physical 
activity is shown in Table 2. The main reasons given for both Freshmen and 
Seniors are study, extra-curricular activities, and work. However when we 
compare the reasons given by Freshmen with those of Seniors we find differ- 
ences in the area of study (80% of the Freshmen listed it as compared to 
59% of the Seniors), in extra-curricular activities (29% of the Freshmen and 
41% of the Seniors), and in lack of initiative (7% of the Freshmen listed 
it as compared to 19‘% of the Seniors). The figures obtained substantiate 
what one might expect to find. 


TABLE 1 
Average Amount of Time Spent per Week in Physical Activity 





| 
Hours! Freshmen % | Seniors 
N N 





62 9 
84 12 
142 22 
183 28 
139 2] 
55 8 


: 
| 
| 


Total 665 100 





1Hours do not include those spent in physical education classes. 


For an analysis of Parts II (objectives) and III (attitude) of the ques- 
tionnaire, the Freshmen and Seniors were divided into those who had and 
those who had not had physical education in high school, 
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TABLE 2 


An Analysis of the Reasons Why Students Do Not Spend More Time 
on Physical Activity 





Freshmen % of Total Seniors % of Total 

Times N (684) | Times N (173) 

checked | checked 
| 





aii ainsi eatiiinecoiieiontcbih 4 545 102 59 
Extra-curricular | 201 | ? 72 | 41 
er ee | 101 | : 40 23 
BOOM OF SI 91 ‘ 24 14 
Lack of initiative =. | 50 | 34 | 19 
La 59 | 18 11 
Facilities not available _. 80 28 16 
ee 48 19 11 


| 
1 





Table 8 (see Appendix III, page 390) shows the response of the students to 
the questions in Part II (objectives of physical education). The results shown 
in this table might cause us to ask ourselves the questions, “Are we claiming 
too much for our objectives of physical education at the college level?” “In 
our classes do we teach health principles, develop leadership, self-confidence, 
and all the things we believe should be developed?” 

According to what the Freshmen think, we do a fairly good job in: 

1. Providing opportunity for the development of specific skills which 

could be adapted for their own pleasure. 

2. Developing friendships with other girls in the class. 

3. Providing activities for them to learn that will be social assets to them. 

4. Giving them a feeling of well-being through activity. 

Those that the Freshmen rated low were as follows: 

1. Giving them a knowledge of health principles useful for daily living. 

2. Developing in them a feeling of responsibility for others. 

3. Giving them an opportunity to develop leadership. 

The Seniors rated on the high end of the scale the same objectives listed 
above as the Freshmen, except the one developing friendships with other 
girls in the class. They rated low the same questions that the Freshmen rated 
low with the addition of the following statements: 

1. Developing self-confidence through the course. 

2. Feeling that the activity gave them an opportunity for self-expression. 

3. Feeling that the course gave them an understanding of the beauty of 

movement and an appreciation of it in others. 

An analysis of Table 3 shows that the Freshmen who have had physical 
education in high school have a higher. and thus a more favorable, attitude 
toward physical education than any other group studied. When compared 
statistically (Table 4), we find this difference to be a true one. 

Table 5 presents some relationships which help to give us a better insight 
into factors influencing program and teaching. When their attitude was cor- 
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TABLE 3 
Mean Scores Obtained by Students on Attitude Test (Part III) 
(A High Number Indicates a Good Attitude) 











N Mean 8.D. 
Attitude 





Freshmen 


PE. in BS! 


Freshmen 
Ne fe rT 72 





Seniors 


| ree 141 150 














1P.E. in H.S. refers to physical education in high school. 


TABLE 4 
Intergroup Comparison of Mean Attitude Scores 








Groups Significance Level of Confidence 
: Ratio (%) 





Freshmen (P.E. in H.S.) 
with Freshmen (No P.E. in HLS.) 


Freshmen (No P.E. in H.S.) 
with Seniors (P.E. in H.S.) — 


Freshmen (P.E. in H.S.) 
with Seniors (P.E. in H.S.) — 











TABLE 5 
Intercorrelations of Selected Statements (Objectives—Part II) 
and Attitude (Part III) 





Freshmen Seniors 


~ PS. ta 2B. | 
Correlation N r 


"No P.E. in HS. | P.E. in HS. 
N r N r 


7 with Attitude —. 568 .14* 141 45 
13 with Attitude 554 39 141 45 
8 with 13 __ 554 ; 32 141 49 


PANMNES one ccacoas 563 . | .18* 141 39 














Note: All correlations with the exception of those marked with an asterisk (*) are significant 
at the 1 per-cent level of confidence. 


7—Importance of sports and dance in their present recreational program. 

&—Extent to which the instructors are interested in them as individuals. 

13—Extent to which they enjoy their physical education class. sie 

14—Extent to which they are motivated to continue in physical activities outside of class. 
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related! with the importance they attached to sports and dance in their present 
recreational program and with the extent to which they enjoyed their physical 
education class, the correlation was shown to be a positive one. This relation- 
ship was higher for the Freshmen who had had physical education in high 
school than for those who had not had it. 

The correlation! of question 8 (the extent to which instructors are inter- 
ested in them as individuals) with 13 (the extent to which they enjoyed their 
physical education class), and the correlation’ of question 8 with question 14 
(the extent to which they are motivated to continue in physical activities 
outside of class) should encourage us to re-evaluate our teaching in terms 
of the individual. Because enjoyment is so fundamental to continuing in an 
activity after it is learned, and because it is a strong motivating force in the 
learning process, it might be wise periodically to ask ourselves the question, 
“Am I teaching people or am I teaching just an activity?” 

For a further analysis of the students’ attitude toward required physical 
education, the 40 statements in the Attitude Scale (Part III) were classified 
into three areas of contribution—social, physical and mental health (see 
Appendix IV, page 391. Ten statements were in the social category, eight 
in physical health, and nine in mental health. Thirteen statements in the 
Scale did not fall into any of these classifications. Table 6 gives the percentage 
of students checking in each level on the Scale of the three categories. It is 
apparent from it that the reaction of the students to the statements in each 
area was one of a very favorable response. Sixty-nine to 84% of the Seniors 
and Freshmen rating all the statements in the 4 and 5 level of the Scale, indi- 
cating they “agreed” and “strongly agreed” with the statements. The response 
to the statements in the area of mental health indicated that both the Freshmen 
(84%) and Seniors (80%) had a more favorable response to the contribu- 
tion of physical education in this area than in any other. 


Conclusions 


The results, based upon this study, appear to justify the following conclu- 
sions. 

1. Individual sports are the physical activities, outside of physical education 
class, most frequently engaged in by Freshmen and Seniors, with group 
activities running second from 22 to 27 per cent for Freshmen and Sen- 
iors, respectively. 

Outside of physical education classes, Freshmen spend a greater percentage 
of their time on physical activities than do Seniors. 

A greater percentage of the Freshmen than the Seniors thought we were 
accomplishing our objectives. 

Freshmen who have had physical education in high school have a higher 
mean attitude toward physical education as an activity course than Fresh- 
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men who have had no physical education in high school, and higher than 

Seniors who have had physical education in high school. 

There is no true difference in the mean attitude of Freshmen who have 

had no physical education in high school and Seniors who have had 

physical education in high school. 

There seems to be a positive and significant relationship between the 

following: 

a. Attitude and the importance of sports and dance as part of their rec- 

reational program. This is true for all groups except the Freshmen 
who have had no physical education in high school. 
Attitude and the extent to which they enjoy physical education classes. 
The extent to which the instructors are interested in them as individuals 
and the extent to which they enjoyed their physical education classes. 
The extent to which the instructors are interested in them as individ- 
uals and the extent to which they were motivated to continue in physi- 
cal activities on their own outside of class. This is true for all groups 
except Freshmen who had had no physical education in high school. 
A small relationship exists in the other groups. 

On the attitude scale of Part III, all students rated on the high end of the 

scale the social, physical, and mental health attributes of physical educa- 

tion as an activity course, with the area of mental health being rated 
the highest by all three groups. 
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APPENDIX I 


Questionnaire Given to Freshmen 


We are asking your co-operation in filling out the following information to the best of 
your knowledge. We do not want your name on it. It is not to be used for grading pur 
poses, but as an aid in helping us to evaluate our program and to improve it. 
CLASSIFICATION: (Freshman, Senior) Please underline. 

Age to Nearest Birthday: 





386 The Research Quarterly 


Part |—Background Data 
Please put an V in front of the correct response. 
1. Did you have an instructional class in physical education in high school? 
A. Yes 
B. No 
If the answer to Question 1 is yes, how large, on an average, were the classes? 
A. Large (45 or over) 
B. Medium (25 to 45) 
C. Small (25 or under) 
. Was there an opportunity in high school to take 
A. Just team sports (basketball, volleyball, baseball, etc.) ? 
B. Just individual sports (tennis, golf, bowling, swimming, etc.) ? 
C. Both team and individual sports? 
D. Dance? 
Did you have physical educatien classes in the elementary school? 
A. Yes 
B. No 
Outside of physical education classes, what type of physical activity do you engage 
in most frequently at the present time? 
A. Social activity (folk and square dancing, recreational games). 
B. Individual sports (tennis, golf, bowling, swimming, hiking, skating). 
Organized team sports (basketball, volleyball, baseball, hockey). 
D. Any other. 
Outside of physical education classes, how much time a week during the school year, 
on an average, do you spend in physical activity as listed in the above question? 
A. Five hours or more. 
B. Four hours. 
C. Three hours. 
D. Two hours. 
E. One hour. 
F. None. 
. Is this as much time as you would like to spend on physical activity of this kind? 
A. Yes 
B. No 
If No, what are your main reasons for not spending more? Please check. 
a) Lack of time due to: 
(1) Study 
(2) Work 
(3) Extra-curricular activities 
(4) Others 
b) Lack of skill 
c) Lack of initiative 
d) No opponent or companion 
e) Lack of finances 
{) Facilities not readily available. 
What courses have you taken in physical education at the University of Michigan? 
What courses wonld you have liked to have taken but couldn’t for various reasons? 
As to your health rating, were you able to take any physical activity? 
A. Yes 
B. No 


If no, what was your restriction as to sport activities? 


Part 
{here is no correct or incorrect answer to the following questions. It is simply a matter 
of your personal opinion. Read the question carefully and then circle the number which 
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refers to your response. For example, if you enjoyed something or participated in it to a 
great extent, mark it as follows: 5 is the highest rating and the numbers refer to the 
following code. 


A GREAT DEAL QUITE A BIT SOME A LITTLE NOT AT ALL 


5 4 3 2 1 


. To what extent did you enjoy physical education classes in high school? 


. Outside of phsyical education classes, to what extent (at present time) do you like 


to participate in team sports? 


. Outside of physical education classes, to what extent (at the present time) do you 


like to participate in individual sports (tennis, golf, bowling, swimming, etc.) ? 


. Outside of physical education to what extent (at present time) do you like to par- 


ticipate in folk or square dancing? 


. To what extent does lack of skill keep you from actual participation in sport ac- 


6. 


a 


tivities? 

Outside of physical education classes, to what extent are you kept from actual par- 
ticipation by the inconvenience of changing your dress, showering, etc.? 

How important do you consider sports and dance at the present time as part of your 
recreational program? 


Answer the Following Questions in Regard Specifically to Your Courses in Physical Edu- 
cation at the University of Michigan. 


8. 
9. 
10. 
11. 
12. 


13. 
14, 


15. 
16. 
17. 
18. 


19, 
20. 


21, 
22. 
23. 


24. 


To what extent do you feel that your instructors are interested in you as an individ- 
ual? 

To what extent are you made aware of the importance of safety factors in avoiding 
accidents? 

To what extent do you have an opportunity for the development of specific skills 
which increase your feelings of achievement? 

To what extent are you given an opportunity for the development of specific skills 
which could be adapted for your own pleasure? 

To what extent do your physical education classes give you a knowledge of health 
principles useful for daily living? 

To what extent do you enjoy your physical education classes? 

To what extent are you motivated to continue in physical activities on your own 
outside of class? 

To what extent does the class help you in developing a feeling of responsibility for 
others, e.g. including the less skilled player in your group, sharing equipment, etc.? 
To what extent are you given an opportunity to develop leadership? 

To what extent do you develop friendships with other girls in the class? 

To what extent do you feel that the activities you are learning are or will be social 
assets to you? 

To what extent does the course help you to develop self-confidence? 

To what extent do you think the time spent in physical education classes is of value 
to you? 

To what extent do you experience a feeling of well-being due to activity? 

To what extent do you feel the activity gives you an opportunity for self-expression? 
To what extent does the course give you an understanding of the beauty of move- 
ment and an appreciation of it in others? 

Your comments on anything not covered in the questionnaire will be welcomed. 


Please feel free to list them here. 
Part Ill 


Please Read Carefully 


“Below you will find some statements about physical education. We would like to know 
how you feel about each statement. You are asked to consider physical education only 
from the standpoint of its place as an activity course taught during a regular college 
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class period. No reference is intended in any statement to interscholastic or intramural 
athletics. People differ widely in the way they feel about each statement. There are no 
right or wrong answers.” (5) Indicate your own opinion of the statement by circling the 
X under the word or words that best expresses your feeling about the statement. 
STRONGLY AGREE AGREE UNDECIDED DISAGREE STRONGLY DISAGREE 
Statements: 
1. If for any reason a few subjects have to be dropped from the school program, physi- 
cal education should be one of the subjects dropped. 
2. Associations in physical education activities give people a better understanding of 
each other. 
Engaging in vigorous physical activity gets one interested in practicing good health 
habits. 
Physical education activities provide no opportunities for learning to control the 
emotions, 
Physical education is one of the more important subjects in helping to establish and 
maintain desirable social standards. 
The time spent in getting ready for and engaging in a physical education class 
could be more profitably spent in other ways. 
Vigorous physical activity works off harmful emotional tensions. 
A person’s body usually has all the strength it needs without participation in physi- 
cal education activities. 
I would take physical education only if it were required. 
Participation in physical education activities tends to make one a more socially 
desirable person. 
Participation in physical education makes no contribution to the development of 
poise. 


Physical education in schools does not receive the emphasis that it should. 

Because phsyical skills loom large in importance in youth it is essential that a person 
be helped to acquire and improve such skills. 

Physical education classes are poor in opportunities for worthwhile social experi- 


ences. 
Exercises taken regularly are good for one’s general health. 

A person would be better off emotionally if he did not participate in physical 
education. 

Skill in active games or sports is not necessary for leading the fullest kind of a life. 
It is possible to make physical education a valuable subject by proper selection of 
activities. 

Physical education does more harm physically than it does good. 

Developing a physical skill brings mental relaxation and relief. 

Associating with others in some physical education activity is fun. 

Physical education classes provide nothing which will be of value outside of the class. 
Physical education classes provide situations for the formation of attitudes which 
will make one a better citizen. 

There should not be over two one-hour periods per week devoted to physical educa- 
tion in schools. 

Physical education situations are among the poorest for making friends. 

Belonging to a group, for which opportunity is provided in team activities, is de- 
sirable experience for a person. 

There is not enough value coming from physical education to justify the time con- 


sumed. 
Physical education is an important subject in helping a person gain and maintain 
all-round good health. 

Physical education skills make worthwhile contributions to the enrichment of living. 
No definite beneficial results come from participation in physical education activities. 
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. People get all the physical exercise they need in just taking care of their daily work. 

. Engaging in group physical education activities is desirable for proper personality 
development. 

. All who are physically able will profit from an hour of physical education each day. 
Physical education activities tend to upset a person emotionally. 
Physical education makes a valuable contribution toward building up an adequate 
reserve of strength and endurance for everyday living. 

. For its contributions to mental and emotional well-being physical education should 
be included in the program of every school. 

. Physical education tears down sociability by encouraging people to surpass each 
other in many of the activities. 

. I would advise anyone who is physically able to take physical education. 

. Participation in physical education activities makes for a more wholesome outlook 
on life. 

. As far as improving physical health is concerned a physical education class is a 
waste of time. 


APPENDIX II 
TABLE 7 


Reliability of Attitude Scale and of Statements in Part II (Objectives) 
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1Question 6 in Part I. 
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APPENDIX III 


TABLE 8 


Table Showing the Number of Students Answering Each Question in Part II (Objectives). 
The Percentage Given Is Based on the Number Answering in the High and Low Parts of 
the Scale. A High Percentage in the High Level Indicates a Favorable Response. 








Question 
Number 





CeOnaunh wn e 








Freshmen 
P.E. in H.8. 


5&4 2&1 


(Percentages) 


575 | 17.68 | 


42.96 | 28.5 


77.50 | 5.60 | 
41.76 | 35.18 | 
16.86 | 57.50 | 
5.01 | 86.04 | 


68.32 | 12.16 


53.34 | 16.52 | 
| 22.30 | 
15.61 | 

12.06 | 

46.59 | 


7.75 


15.45 | 
32.69 | 


57.19 
12.74 
7.7 


24.02 | 


14.23 
| 17.86 

31.00 
| 30.86 


- jee 





Freshmen 


No P.E. in H.S. 


| 6&4 | 2&1 


( Percentages) 


31.1 43.2 
81.33 | 8.0 
44.00 | 28.0 
23.68 
1.33 | 
69.33 | 
71.05 
61.33 
48.68 | 
73.84 | 
25.33 
76.00 | 
57.89 | 
40.00 | 
17.80 | 
59.15 | 
81.33 | 
48.64 

| 70.66 | 

| 58.10 | 

| 37.33 | 


| 48.68 | 


| 





5 & 4—upper level, indicating ‘‘a great deal” and ‘quite a bit.” 
2 & 1—lower level, indicating ‘‘a little’ and ‘“‘not at all.” 


Seniors 


P.E, in H.S. 


(Percentages) 


53.96 | 23.02 
47.50 | 30.49 
78.87 | 5.60 
| 41.84 
60.14 

73.04 

20.42 

34.28 

36.61 

31.91 

22.30 

72.46 

19.29 

47.10 

54.23 

67.86 

30.94 

20.83 

52.21 

28.99 

25.93 

51.80 

52.86 
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APPENDIX IV 


Classification of Statements in the Attitude Scale (Part III) 


Social 


2. 

5. 
10. 
14, 
iv. 
21. 
23. 
26. 


37. 


Associations in physical education activities give people a better understanding of 
each other. 

Physical education is one of the more important subjects in helping to establish and 
maintain desirable social standards. 

Participation in physical education activities tends to make one a more socially de- 
sirable person. 

Physical education classes are poor in opportunities for worthwhile social experiences. 
Skill in active games or sports is not necessary for leading the fullest kind of a life. 
Associating with others in some physical education activity is fun. 

Physical education classes provide situations for the formation of attitudes which 
will make one a better citizen. 

Physical education situations are among the poorest for making friends. 

Belonging to a group, for which opportunity is provided in team activities, is desira- 
ble for a person. 

Physical education tears down sociability by encouraging people to surpass each 
other in many of the activities. 


Physical Health 


3. 


8. 


15. 


19, 
28. 


31. 
35. 


40. 


Engaging in vigorous physical activity gets one interested in practicing good health 
habits. 

A person’s body usually has all the strength it needs without participation in physical 
education activities. 

Exercises taken regularly are good for one’s general health. 

Physical education does more harm physically than it does good. 

Physical education is an important subject in helping a person gain and maintain 
all-round good health. 

People get all the physical exercise they need in just taking care of their daily work. 
Physical education makes a valuable contribution toward building up an adequate 
reserve of strength and endurance for everyday living. 

As far as improving physical health is concerned a physical education class is a 
waste of time. 


Mental Health 


4. 


11. 


16. 


20. 
32. 


34. 
36. 


39. 


Physical education activities provide no opportunities for learning to control the 
emotions. 
Vigorous physical activity works off harmful emotional tensions. 
Participation in physical education makes no contribution to the development of 
poise. 
A person would be better off emotionally if he did not participate in physical educa- 
tion. 
Developing a physical skill brings mental relaxation and relief. 
Engaging in group physical educaiion activities is desirable for proper personality 
development. 
Physical education activities tend to upset a person emotionally. 
For its contributions to mental and emotional well-being physical education should 
be included in the program of every school. 
Participation in physical education activities makes for a more wholesome outlook 
on life. 

(Submitted 2-20-53) 





Present Practices in Health Instruction 
in California Secondary Schools 


BLANCHE JESSEN DRURY 

San Francisco State College 

San Francisco, California 

THE PURPOSE OF this study! was to give desired data regarding health in- 

struction in the secondary schools of California. It was an attempt to find 

out how much health education is being taught, how it is being taught, and by 

whom it is being taught. For some time the Bureau of Health Education, 

Physical Education, and Recreation of the State Department has been de- 

sirous of obtaining such information. This study, therefore, has been planned 

to afford the needed information not only for the State Department, but for 
institutions of higher learning which prepare teachers of health education. 


Procedure 

This study was conceived in April 1950, following an interview with Mrs. 
Cecyl Havelin, consultant in health for the California State Department of 
Education’s Bureau of Health Education, Physical Education, and Recrea- 
tion (retired). In the fall of 1950, letters were sent to each of the Education 
Departments of the other 48 states asking for information and samples of 
similar state-wide surveys. A questionnaire was then prepared which would 
attempt to give objective data on all aspects of health instruction. On March 
3, 1951, a letter co-signed by Verne L. Landreth, chief of the Bureau, and 
Mrs. Alice L, Spillane, consultant in health, was printed. 

This letter and the questionnaire form were sent to all junior- and senior- 
high-school principals as listed in the California School Directory for the 
year 1950-51. These were mailed on March 10, 1951. Replies were received 
through June 15, 1951. 

The last few weeks of May and the first two of June 1951, representatives 
of three junior high schools and 18 senior high schools were interviewed, as 
well as representatives of two city systems (Los Angeles and San Francisco). 
These were done as spot checks to test the validity of the questionnaire and 
to amplify the information to determine the shortcomings of the questionnaire 
form. 


Results 

The replies from the questionnaire are shown in Table 1, The junior high 
school returns were tabulated separately, as were the results of the senior 
high schools. However, in order to give a total picture of health instruction 
at the secondary level. the replies were also combined and are reported as 
follows, together with interpretations and implications. 

1This study was done in partial fulfillment of the requirements for the degree of Doctor 
of Education in the School of Education, Stanford University, 1952, under the direction 
of Dr. Oliver Byrd. 


392 





Health Instruction 393 


The questionnaire was divided into six major areas, and the results will be 
reported accordingly. 

Part I. General Information. This section pertains to a general picture of 
the type of school, its size, and the persons filling out the questionnaire, The 
person filling out the questionnaire form showed to some extent what per- 
sons in the school were particularly interested in the health program. In 
many cases, however, the principal filled out the form and undoubtedly may 
have regarded it as a routine matter. Combined figures of junior and senior 
high schools show in rank order the following major persons to have filled 
out the questionnaire: principal, physical education teacher, nurse, teachers 
(various), health co-ordinator, and vice-principal. 

The size of the school is of interest, as it may affect the type of services and 
instruction received. However, this study would indicate that there are too 
many other variables to state that the size of the school plays a very impor- 
tant place in the health instruction picture. 

Part II, School and Community Resources. The uses of community re- 
sources in the form of various agencies are not considered by the majority 
of the schools. The three agencies most frequently mentioned as assisting in 
the health instruction program are: Tuberculosis Association, Board of 
Health, and American Red Cross. Less than half of the communities have a 
health council and an even smaller percentage have any joint planning with 
home and school. Health services within the community are closely linked 
with the instruction program. 

It was interesting to note the dearth of services available to the schools, For 
instance, only 142 schools either have a full-time, part-time, or consultant 
services of a dentist. There are only 113 nutritionists, either full-time, part- 
time, or consultants. Only 129 schools have a health co-ordinator, either full- 
time, part-time, or on a consultant basis. A health educator is only mentioned 
36 times. Only 171 schools have a psychologist either full-time, part-time, or 
on a consultant basis, and yet many interviews showed mental health to be 
one of the pressing problems. 

To summarize the above, it would seem that the schools are not availing 
themselves of the services of professional personnel to develop a well-rounded 
program of health services, and that frequently the lack of development is 
due to lack of administrative interest. 

Part III. Organization and Administration of the Health Program. This 
study showed that the principal and the curriculum co-ordinator are the two 
persons who, more than others, supervise the health instruction program.--It 
is interesting to note that there are only 17 health co-ordinators listed as 
supervising health instruction. 

Only 26 per cent of the schools in this study stated that they had health 
committees. Where a health committee existed, it planned the school health 
program in only 41 per cent of the schools. 

Sixty-six per cent of the schools stated that there is a required course in 
health. Courses frequently means a unit of work rather than a semester 
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course, as is the usual understanding of the word. The largest number (36% ) 
have health one period per week; the next largest number (20%) have health 
as a block of time. In either case it is usually one day a week in another 
subject, or a block of time taken out of a regular academic subject. Roughly 
speaking, about a third to one-half of the schools require health instruction; 
the balance evidently do not require it, or the respondees did not know the 
requirements, 

The title which is given to a course frequently designates to some degree 
the content which may be expected. The ten most frequently mentioned titles 
of health courses are as follows: First Aid, Health, Biology, Safety Education, 
Personal Living, Hygiene, Community and Social Health, Infant Care and 
Prenatal Care, Science, and Physical Education. 

There are various ways in which health may be taught in the curriculum. 
It may be taught as a separate course, as units, or as incidental instruction. 
Table 2 shows how health is taught in the schools of this study. 

There are also ways in which state requirements can be met, Table 3 shows 
how schools have fulfilled the new state requirement regarding First Aid and 
Life Saving. 

Credit for health instruction is given either as part of physical education or 
as part of other courses. When separate health credit is given, the subject 
will then be on par with other subjects in the curriculum. 


Part IV. The Health Instruction Program. This part is divided into three 
sections: (1) Time for Health Instruction, which includes the required 
courses, whether sex education is given, and what particular health problems 
are found in the school; (2) The Correlation of Health Instruction with 
other subjects and the units taught; (3) Materals Used in Health Instruction, 
which also includes teaching methods. 

Time. Health is taught as a separate subject for one semester in 25 per cent 
of the schools. A little over half of the schools require health instruction for 
all students. Only 29 per cent of the schools stated that health is given only 
once a week as part of physical education, and yet 61 per cent stated that 
credit for health education was combined with physical education. This may 
mean that instruction may have been given both in physical education and in 
other courses, but that credit was combined with physical education. 

The inclusion of sex education in this study means instruction, of course, 
but far beyond that it means a comprehensive and progressive process of edu- 
cation calculated to bring about the socially desirable adult attitudes and 
practices necessary to insure homemaking, the establishing and building of 
families. Results show that all students receive sex education in 26 per cent 
of the schools, but that certain classes receive sex education in 42 per cent of 
the schools, Many reasons for exclusion of sex education are very feeble, and 
many schools left this question blank, showing the reluctancy of the schools 
to face a controversial issue. 

Nutrition is a very important subject and should receive considerable in- 
structional time at all grade levels. In some of the interviews the need for 
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instruction in nutrition was brought out quite emphatically. The biggest 
problem seems to be the failure to eat breakfast and the consequent debilitat- 
ing effect upon a growing organism, However, 76 per cent of the schools do 
not believe that malnutrition is a problem in the school. 

Opinion questions in which the writer was attempting to get individual 
opinions as to the adequacy of the health instruction program showed that 
two-thirds of the schools do not think that health instruction is adequately 
taught. The wide range of problems shows the great individuality of the 
schools’ health problems. 


TABLE 1 


Total Returns from the Questionnaire 


Total number California Replies received Replies not received 
secondary schools (1950-51) Number Percentage | Number Percentage 


162 junior high schools 136 84 26 16 
429 senior high schools | 267 62 146 34 


(Postcard replies only) 16 4 
Si aheds ._...__.. 71 


TABLE 2 
How Health Is Taught in the 403 Schools Answering the Questionnaire 


a a — 


How health is taught Number Percentage 


Health is taught as a separate course... 62 15 
Health is taught as units in various courses_______ 295 | 73 
Health is taught as part of physical education 306 76 
Health is correlated with the entire curriculum | 91 23 
Blank __. eee Ren Se Ss eo 7 y. 


Nore: Some schools may teach health in more than one way. 


TABLE 3 


How the State Requirement for First Aid and Life Saving Is Met in the 403 Schools in 
This Study 





How the requirement is met Number Percentage 





A special course_. 35 9 
Time taken from physica et ath 246 61 
Time taken from health course slocadl 49 12 
Integrated into several subjects 91 23 





Nors: The required material may be taught in more than one way in some schools. 
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Correlation. There are three methods of teaching health instruction: direct 
teaching, correlation, and integration. Sixty-five per cent of the schools are 
attempting to correlate health instruction. This is a favorable report, and, if 
a sincere attempt is made, undoubtedly there is more correlation and integra- 
tion of instruction going on in the schools than is possible to record on a 
questionnaire which is filled out by one or two members of a school. 

Table 4 shows how various health topics are taught, whether by separate 
course or units in other courses, and the grade level in which they are taught. 


TABLE 4 
Units of Health Instruction: Joint Junior- and Senior-High School Report for 403 Schools 





Section A | Section B 


Separate Unitin | Grade level where unit taught 
Unit of work health other | 
course course | 7 8 9 10 11 12 138 14 


Alcohol, etc. ial ae 303. | 77 114 146 175 142 139 
Anatomy enemas (aT ” 197 40 42 70 108 76 
Care of teeth ae re 233. «|: 119 115 197 165 75 65 
Care of nose and throat __| 85 193 | 72 144 172 64 
Care of voice Sisnicencicinas Les 150 2 69 112107 $3 53 
Care of eyes SS ae 226 «=| 130 107 1644 155 75 63 
Care of ears 79 205 | 95 85 151 128 

Care of Hair and skin 80 227 =| :115 109 197 174 

Child care ee : 21 68 86 

Choice of health adviser__..._| 17 311 16 
Chronic diseases - ‘ait 35 2 13 30 106 
Circulation EER eee LY 5 22 77 74 131 
Clothing - = 33 53 y 131 140 

Colds and influenza 79 2 4 91 112 154 
Communicable disease 83 i. 95 145 
Community health _..------»-----| 36 3: 85 68 

Disease prevention 83 34 73 135 
Economics of health innipeniioas 28 | 12 43 40 
Excretion—digestion — = OO fee 83 139 

First aid eictietons ae | 54 63 184 176 

Fads, fallacies, etc. eee 33 63 57 

Fatigue, rest, etc... ren 87 ie 163 

Pamay hygiene | 30 4 5 

Glands : at | OR é 18 

Growth and development 74 

Health examinations 75 98 

Height and weight. 71 

Healthy environment _ 23 

Heredity and eugenics ; 36 23 49 

Home nursing eee iz 

Infections : aa ai 75 

Infant hygiene a 12 

Lighting aes asi 65 

Medical progress 21 


mM NWN WN WW NWN KN PDN WWD Sw UN Ww 


CNN NN PRK NBWWWWWNH WANN WWNHNHWWWWWwWWwWNnwWwaune 


ioe teem w 
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Section A Section B 


| Separate Unitin 
Unit of work | health other 
course course 


trade level where unit taught 


ra 
1 


Menstrual hygiene (girls) a 204 
Menta Neate: 12] 48 156 
Nervous system ctl ER 193 
Nutrition and diet_____. Y 225 
Occupational health _.___ 16 
Psychiatrics and guidance. | 99 
Physical exercise —.-_-_-__ 216 
Personal hygiene | 8 259 
SAN 254 
ig, cae : 152 
PUpuO enn 0 151 
Recreation _.. ieee ag 200 
Respiration pe cna ee 192 
LL PR eR EE 267 
LE ee ee ee EE 188 
Sex education — | 129 
School lunches —— 

Social problems in health ____. 

Ventilation $$ .____._. | 


Vaccination (immunization) ___| 
Vocations in field of health. 


WWCHNH SP CWwWH OWS HS SOD LP NHN WS UIP 
loo Ne WWWE NON PWN UN KS NH Se 


| 
| 
| 


About 80 per cent of the schools use the various testing programs in the 
school to include incidental health instruction. This is in keeping with the 
theory that a testing program of any kind must have educational value if it is 
to be effective. One of the most natural subjects which may be correlated 
with health instruction is physical education; and it was found that health is 
correlated with physical education in 90 per cent of the schools. 

Materials. The effectiveness of the health instruction will depend to a large 
measure on the materials used in the instruction program as well as the 
classroom methods. Courses of study are planned to assist the teacher in the 
selection of materials, Only 5 per cent of the schools used the California 
Course of Study. Preparation of the course of study by committee action is 
true in 40 per cent of the answers and shows some attempt at co-operation 
among school personnel. Only 4 per cent of the schools stated that the course 
of study was prepared by teachers and pupils. 

There is a great variety in the selection of textbooks and undoubtedly this 
is a good sign that teachers are attempting to adapt the program to the par- 
ticular situation. It was interesting to note in the interview with junior high 
school +268 that the principal felt that the California text was too difficult 
for the students to read. It is also interesting to note that many schools are 
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attempting to use more recent publications in teaching, and that pamphlets 
are receiving a fairly widespread use. Though many schools did not list the 
textbooks they are using, those schools which did answer this question list the 
four top books as follows: Clemensen and La Porte, Your Health and Safety ; 
American Red Cross, First Aid Manual; Crisp, L. B., Health For You; and 
Wilson, C., J. Braken, and J. Almack, Health Progress. Numerous other books 


were mentioned. 


The lecture method still seems to be the more popular method, Project 
method and problem solving are still not very extensively used in health in- 
struction. The majority of the schools find visual aids effective. Socio-drama 
is still unfamiliar to the majority of teachers, which is unfortunate, as it lends 
itself very easily and effectively to health instruction material. 

The availability of reference materials is very important if students are to 
develop and have opportunity of discovering information for themselves. 
Current health reference books and pamphlets are available in 80 per cent of 
the schools. 


Part V. Evaluation of the Health Instruction Program. The problem of 
evaluation of health instruction is a very difficult one. We are not merely 
interested in testing knowledges, but must judge whether desirable attitudes 
and behaviors are also developed. The results show that 70 per cent of the 
schools used teacher-constructed health tests. 

The observation of behavior is one of the more important forms of evalu- 
ating the effectiveness of health instruction, To do this, opportunities must 
be afforded for students to express learnings in overt actions. Most of the 
schools offer opportunity for students to participate in general campaigns of 
various volunteer agencies. Only 34 per cent of the schools allow the students 
to participate in planning student health council activitie€, and only 26 per 
cent have students assisting in health screening. 


Part VI. Personnel Teaching Health Education. The most important sin- 
gle factor in organizing for health instruction in the secondary schools is the 
employment of a teacher trained in the health sciences and in health educa- 
tion to direct the program. This part of the study attempted to find out the 
educational preparation of the personnel, the major area of preparation, the 
teaching load and duties other than those of teaching health. This question 
was poorly answered. Undoubtedly, it was because the questionnaire was 
filled out by a person or persons who did not know the background of the 
teachers. 

However, a few interesting points may be made. For instance, 43 per cent 
of those who filled out this part of the questionnaire have a Bachelor’s De- 
gree and 21 per cent have Master’s Degees. Health, Physical Education, or 
Science seem to be the pretraining in the majority of cases. Most of the teach- 
ers have from one to five years’ experience. The average teaching load is five 
or six hours per day, with one period a day of health teaching. Subjects 
other than health which are usually taught by the teachers are physical edu- 
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cation, science, or home economics. Most teachers have as other duties the 
coaching of athletics or sponsorship of school clubs. 

Regardless of the pretraining of teachers and the present teaching activi- 
tives, there is need for continuous training, particularly in health, Forty 
per cent of the respondees Stated that there was in-service training provided, 
and 33 per cent stated that it was not provided. Twenty-seven per cent were 
blank. Institute programs, lectures, curriculum groups, and workshops are 
the more popular forms of in-service training. Though 73 per cent of the 
teachers felt that special preparation was necessary to adequately teach hy- 
giene, only 28 per cent felt that they were adequately prepared. 


Conclusions 


1. Health does not occupy a prominent position in the curriculum of 
California Secondary schools. 

2. Health instruction is poorly organized as a subject area in the Cali- 
fornia secondary schools. There is great variance as to placement of health 
instruction in the total school curriculum; variance as to course content and 
grade placement; variance in teaching materials and methods; and variance 
in allocation of credit for health instruction. 

3. Most schools still think the minimum of health services and State 
required courses, such as first aid, driver education, and safety education, 
as the extent of health education. 

4. Controversial health issues are shunned by the school rather than the 
school assuming a position of leadership in the instruction of both students 
and community. 

5. Supervision of health instruction is frequently performed by persons 
inadequately trained in this field. 

6. Democratic principles of group planning are not commonly practiced 
in school health programs. 

7. Evaluation of health instruction is still performed to a great extent by 
paper-and-pencil tests, with little attempt at concerted faculty evaluation of 
changes in students’ attitudes and behavior. 

8. Teachers of health instruction courses feel themselves to be inade- 
quately prepared. 

9. The schools are not fully availing themselves of opportunities for assist- 
ance from public and private health agencies to enhance the health instruc- 
tion program. 

10. Services of health specialists are available to select schools, particu- 
larly those in cities, Even when such services are present, the schools are 
not availing themselves of these services to the fullest extent. 

11. Administrators, who control the health program to a large extent, are 
frequently disinterested and even antagonistic toward the subject. 

12. State requirements in health instruction which are arbitrarily added to 
to the curriculum without revision of the total school curriculum, have an- 
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tagonized administrators in many instances, and have led to poorly planned 
programs of health instruction. 


Suggestions for Further Study 


1. A study of the school curriculum should be made to ascertain wherein 
integration and correlation of health instruction can best be made. 

2. Grade placement of instructional information in health education is 
indefinite and needs further study. 

3. A study should be made to suggest methods for overcoming commu- 
nity prejudices to the teaching of controversial health issues in the schools. 

4. A study should be made to determine the amount of pretraining physi- 
cal educators should have in health education, and specifically health ex- 
aminations, 


6. A study should be made of workshops and summer session offerings in 


health instruction to discover whether they are meeting the needs of persons 
teaching health courses at the secondary level and whether they are stressing 
and giving practice in democratic teaching methods. 


(Submitted 4-15-53) 








Preparation of Teachers of Health 
in Minnesota 


EDWARD J. DVORAK 
Minnesota Department of Health 
Minneapolis, Minnesota 


THE PREPARATION OF individuals teaching health in secondary schools 
has long been a topic of discussion and debate among educators and health 
workers. Little or no concrete evidence has been available to substantiate 
arguments that teachers of health were or were not well qualified. The present 
study’ was undertaken to determine what formal preparation had been ob- 
tained by persons teaching health in Minnesota high schools in May 1952 in 
selected basic health sciences, personal and community health, and school 
health education. 

In addition, this study attempted to obtain information on several other 
points, including the number of Minnesota secondary schools that offered 
health courses in the curriculum, extent to which credit was given for health 
courses, total teaching load of health teachers, and percentage of teaching 
load devoted to health teaching. 


Background of the Study 

Efforts have been made on state and national levels to recommend the kinds 
of training and the competencies that secondary school health teachers should 
have. These recommendations are in rather general terms. Since titles of 


courses vary from one institution to another and because of the principle of 
institutional autonomy, state and national committees hesitate to delineate the 
exact courses that health teachers should take (3, p. 1). 


The Minnesota Department of Education, with the assistance of a commit- 
tee of teacher training personnel, has developed “Recommended Minimum 
Standards for the School Health Education Teaching Minor in Minnesota 
(7). These recommendations include 10 to 14 semester hours or 15 to 21 
quarter hours in basic health sciences, 4 to 6 semester hours or 6 to 9 quarter 
hours in theory in school health education, and 1 to 3 semester hours or 2 to 
4 quarter hours in student teaching and field experience. 

Schools wishing membership in the North Central Association of Colleges 
and Secondary Schools are required to complete various evaluation sched- 
ules, among which is Health and Safety (4). Part IV of this schedule deals 


1A study of the professional preparation of individuals teaching direct health classes 
in Minnesota junior and senior high schools (exclusive of Minneapolis, St. Paul, and 
Duluth schools) in May, 1952, as a part of the requirements for the degree of Master of 
Public Health at the University of Minnesota. 
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with the preparation of teachers who have responsibility for organized courses 
in health or safety instruction. 

One of the most significant events in the area of teacher preparation for 
health education was the National Conference on Undergraduate Professional 
Preparation in Physical Education, Health Education and Recreation, which 
was held at Jackson’s Mill, Weston, West Virginia, May 16-27, 1948. The 
purpose of this conference was to improve undergraduate professional prep- 
aration. The report of this conference delineates the knowledge, skills, and 
attitudes a health teacher should have, and indicates learning experiences that 
might be provided by teacher training institutions (3, p. 11-13). 


Scope and Method of the Study 


The background training for health teachers recommended by these state 
and national leaders seem to fall into three general categories: basic health 
sciences, personal and community health, and school health education— 
methods, materials, principles, and organization and administration. A one- 
page questionnaire was constructed to determine the number of semester 
hours of undergraduate and/or graduate work Minnesota health teachers had 
had in these three areas. 

In order to get an adequate sample, it was decided to survey the 453 teach- 
ers in Minnesota schools who were teaching more than one hour a week of 
direct health classes in May 1952. 

To pretest the questionnaire, a pilot survey was conducted. The question- 
naire was sent to ten health teachers who were personally known by the 
author in order to: (1) determine whether the questions or any other items 
in the questionnaire were ambiguous; (2) determine whether some items of 
importance were omitted; and (3) get suggestions from these teachers for 
improving the questionnaire and to point out its limitations. All the ten 
teachers completed this questionnaire and made valuable suggestions for 
changes and additions, These suggestions were incorporated into the form 
used in the survey. 

This study was carried out by a member of the state health department 
staff. To add status and prestige, the letter accompanying the questionnaire 
form was on the letterhead of the State Departments of Health and Education 
and carried signatures of representatives of both these agencies. To encourage 
a greater return of questionnaires a self-addressed stamped envelope was in- 
cluded with the questionnaires and the letter of explanation. A total of 360 
of the 453 health teachers who were surveyed returned the completed ques- 
tionnaire. This number represents a return of 79.5 per cent. 

The questionnaire method, of course, has very obvious limitations. There 
is difficulty in getting a large enough return so that the sample obtained gives 
a fairly accurate picture. The second limitation is that the information ob- 
tained is what the respondent says or thinks. It may be conjectured that 
errors in reporting were probably those of commission rather than of omis- 
sion. Since the questionnaire was searching for courses which the person had 
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had to prepare himself for health teaching, the respondent was apt to say he 
had had more semester hours or more courses than he actually had had. 


Findings 


Colleges Represented and Degrees Earned. It was found that 55 different 
teacher training institutions had a part in the training of Minnesota health 
teachers, This number represents 20 Minnesota institutions and 35 located 
in other states. Although the greater number of these colleges and universi- 
ties are outside Minnesota, only 75 of the teachers (21%) were trained in 
them. Minnesota institutions trained 285 (79%) of the teachers. These fig- 
ures indicate that the teacher-training problem in Minnesota is largely its own. 

A total of 335 health teachers (about 93%) had undergraduate degrees 
and 28 of these (about 8%) had graduate degrees. Although a Bachelor’s 
degree is considered a requisite for certification for secondary teaching in 
Minnesota, 25 (about 7%) of all Minnesota health teachers responding in 
this study indicated they had not earned a degree. 

There were 28 additional teachers with undergraduate degrees who had 
taken graduate work beyond the Bachelor’s degree but not enough to satisfy 
the requirements for the Master’s degree. 

Major and Minor Felds of Minnesota Health Teachers. To determine in a 
general way, the background preparation of persons teaching health courses 
in Minnesota schools, respondents were asked to indicate their major and 
minor fields. These were extremely varied. A total of 25 different major 
fields and 34 different minor fields were represented. 

A major in physical education was reported by 234 (65%) of the health 
teachers, while 63 more (about 17.5%) had a minor in physical education. 
Combining the majors and minors, we find that a total of 297 (82.5%) of 
Minnesota health teachers had majors or minors in physical education. 

The next largest number of majors and minors were found in the area of 
social studies. A major in social studies was reported by 53 (almost 15%) of 
the health teachers, while 80 (22%) had minors in social studies; hence, 133 
(about 37%) of the health teachers held majors or minors in this field. 

It should be pointed out that social studies are frequently taken in com- 
bination with physical education. Of the teachers responding in this study, 
72 had a major in physical education and a minor in social studies, 30 had 
a major in each of these fields, while 25 had a major in social studies and a 
minor in physical education. 

The next largest number of majors and minors were in history. Here we 
find that 25 (about 7%) of the health teachers had history majors and an 
additional 63 (17.5%) had minors in history; thus, 88 or 24.5% of health 
teachers had majors or minors in history. 

The fourth largest number of majors and minors were in English. There 
were 27 (7.5%) who had English majors and 44 (12%) who had English 
minors. This represents a total of 7] health teachers (about 20%) who had 
majors or minors in English, 
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Majors and minors in health were in fifth place. Only 25 (7%) had majors 
in health, and only 43 (12%) had minors in this subject. This makes a total 
of 69 (about 19%) of the 360 Minnesota health teachers who had majors or 
minors in health at the time of this study. 

When we break down the training of health teachers in terms of their ma- 
jors alone, we find the following major fields represented (in rank order) : 
Physical Education (234) ; Social Studies (53) ; Biology (28) ; English (27) ; 
and History and Health (25 each). Beyond these first six ranking majors, we 
find that health teachers have majors in 19 other fields. In terms of minors, 
we find Minnesota health teachers with the following (in rank order) : Social 
Studies (80) ; Physical Education (63); History (63); English (40) ; Health 
(43). In addition to these five top-ranking minors, Minnesota health teachers 
had minors in 29 other fields. 

Committees of national education and health associations have indicated 
that certain courses required of teachers of biology, general science, social 
science, home economics, and physical education provide valuable back- 
ground training for health teachers (5). We note that physical education. 
biology, and social science appear in each of our lists above; however, these 
committees do not consider English and history desirable areas of concentra- 
tion for health teachers. 

It is also interesting to note the great number of health teachers who had 
double majors or minors, such as Physical Education and Social Studies. It 
was found that 113 health teachers had double majors while 247 indicated 
that they had single majors. A total of 171 had double minors, while 157 had 
single minors. 

It should be pointed out that a few Minnesota teacher-training institutions 
offer a combined major in health and physical education. In this report, this 
combined major is counted as a double major, i.e., the same as if an individ- 
ual had a major in Health and another separate major in Physical Education. 
In the case of the combined Health and Physical Education major, the student 
is also required to have at least one minor; this is not the case where a student 
is able to earn two separate majors. 


Semester Hours of Credits Reported in Specific Areas. To determine more 
specifically the preparation of Minnesota health teachers, the questionnaire 
attempted to elicit the number of semester hours’ credit that health teachers 
had earned in basic health sciences, personal and community health, and 
school health education. In addition to the specific courses listed on the ques- 
tionnaire form, provision was made to encourage those surveyed to list other 
courses they had had which added to their ability to teach health. 


1. Basie Health Sciences 


Table 1 shows the number of semester hours reported by Minnesota health 
teachers in selected basic ‘health sciences, 
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TABLE 1 


The Number of Minnesota Health Teachers Reporting Courses in Selected Basic Health 
Sciences (May 1952) 


Semester Hours’ Credit 


Subject 
Anatomy . e 87 : 163 
Bacteriology - 308 24 
Nutrition 300 21 
Human Physiology | 105) 5) : 140 
Kinesiology - | 136 118 
Human Biology 192 54 
Zoology ——......- 166 34 14 


From this table it is apparent that Minnesota health teachers were not too 
well grounded in the basic sciences enumerated. We find the greatest num- 
ber of teachers reporting credit in the courses usually required of physical 
education majors. Anatomy, human physiology, kinesiology, and zoology are 
the courses which most health teachers had had; however, 87 or 24% re- 
ported no semester hours’ credit in anatomy, 105 or about 30° reported no 
credit in human physiology, 136 or 38% none in kinesiology, and 166 or 
about 46% none in zoology. Bacteriology, nutrition, and human biology are 
other courses considered desirable for preparation of health teachers, yet 
308 (86%), 300 (83%), and 192 (53%), respectively, of teachers answer- 
ing the questionnaire indicated they had not had courses in these subjects.” 

2. Personal and Community Health 

Table 2 presents the number of semester hours reported in personal and 
community health courses, 

In general, we can conclude from this table that these teachers have not 
had adequate training in Personal and Community Health. The course re- 
ported most often was First Aid. Study in this area is recommended by many 
experts for all teachers, yet we find that only 58 per cent of Minnesota health 
teachers reported preservice preparation in first aid. In so important an area 
as Elements of Preventive Medicine, we find that only 21 teachers (about 6% ) 
of the 360 responding reported formal preparation in this subject. Extremely 
low proportions were also found for the other courses listed. 


3. School Health Education 

The third general area surveyed dealt specifically with courses in school 
health education — methods, materials, organization, and administration. Ta- 
ble 3 presents the findings in this area. 


2At some teacher training institutions, human biology may be substituted for zoology. 
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TABLE 2 


The Number of Minnesota Health Teachers Reporting Courses in Personal and Com- 
munity Health (May 1952 


Semester Hours’ Credit 





Subject 





Personal Health 


Health Problems of the 

Community 300 8 25 23 4 0 0 
Personal and Community 

Health 264 12 42 34 4 0 4 
Community Hygiene 294 11 30 2] 3 0 1 
Community Health 

Education 326 6 12 16 0 0 
Mental Hygiene ~ 285 21 20 28 5 0 1 
First Aid base 150 77 74 50 6 0 4 
First Aid 

(Instruct. course) 273 27 38 16 4 1 1 
Principles and Methods 

of Community Health 

Education 29? 8 22 35 3 0 0 
Health Care of the Family 344 3 6 6 1 0 0 
Elements of Preventive 

Medicine 336 3 10 cf 1 0 
Red Cross Home Nursing 348 7 3 1 0 0 1 


From Table 3 it is apparent that a great majority of Minnesota health 
teachers were never exposed to the specialty courses in school health educa- 
tion that would prepare them for teaching in this area. We find only 102 
teachers (28%) who had preparation in Methods and Materials of Teaching 
Health and 123 teachers (34%) who had preparation in Organization and 
Administration of the School Health Program. Another very significant short- 
coming in teacher preparation for health teaching is indicated by the small 
number who had had student teaching in this area. Only 42 (about 12%) of 
the 360 teachers responding in this study indicated any supervised teaching 
in health. 

One other area is worthy of special attention. In the case of Health of the 
School Child, which is a course required of all education majors in some 
teacher training institutions, only 48 teachers (about 13%) reported that 
they had had instruction in this subject. 





4. Miscellaneous 

Space was provided on the questionnaire to encourage respondents to indi- 
cate courses they had had, other than those named, which they felt added 
directly to their preparation for health teaching. A great number of different 
courses were listed, but most of them either had no direct relation to health 
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TABLE 3 


The Number of Minnesota Health Teachers Reporting Courses in School Health Educa- 
tion (May 1952) 


Semester Hours’ Credit 


Subject 


Health of the School 
Age Child __. 

Problems in the School 
Health Program 

School Health Education 

Student Teaching in 
School Health 

School Health Instruction 

School Health Instruction 
(advanced) 

School Health Education 
Seminar _..... 

School Health Education 
en 

Principles and Problems 
of Teaching Social 
Hygiene ; 

Methods and Materials of 
Teaching Health 

Organization and Admin- 
istration of School 
Health Program _ 


or they probably could have been included under courses in the body of the 
questionnaire. 

Extent of Health Teaching in Minnesota. About half (50.5%) of the health 
teachers taught either two, three, or four health classes a week. Another 41 
per cent taught five to ten classes a week. The remaining 8.5 per cent taught 
health 11 to 25 classes a week. 

Although over half the schools in Minnesota have two or more hours of 
health instruction a week, health teachers in general were spending a major 
portion of their time teaching in other areas. Only three health teachers had 
substantially a full-time health teaching load at the time this study was made, 
and only 8 per cent of health teachers were spending more than 50 per cent 
of their total time teaching direct health classes. 

We might conclude that there is only a small amount of direct health in- 
struction in Minnesota schools at present. This is true when one compares 
the time given to health teaching with the time given to teaching in other 
curriculum areas. However, when we realize that in 1940-41 almost no direct 
health instruction was found in Minnesota secondary schools, there is rela- 
tively a considerable amount today. 
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In a study conducted by the state supervisor of health, physical education, 
recreation, and safety of the Minnesota Department of Education (9), it was 
found that only three men who had majors or minors in physical education 
taught direct health classes in 1940-41, while a similar study taken from the 
1950-51 high-school teacher qualification reports found that 163 men teachers 
who had majors or minors in physical education taught direct health classes 
(10). We note that among Minnesota health teachers, 82.5% had either a 
major or a minor in physical education. 

The commission on health in schools in its publication, Health in Schools 
(1, p. 167) makes the following statement regarding direct health instruc- 
tion in the secondary school: 

“Two concentrated coursess, one semester in duration, are recommended—one 
in the ninth or tenth grade, the other in the eleventh or twelfth. Another 


semester also is urged in the seventh or eighth grade, if health units are not 
planned in other subject..” 


The trend is toward including more direct health instruction at the sec- 
ondary level. If this trend continues, the next generation may witness the 
realization of the above widely-accepted recommendation. 


Summary and Conclusions 


The findings in this study indicate that, in general, Minnesota health 
teachers are not well qualified. More schools are adding direct health courses 
to their curricula each year; consequently, there is an ever-increasing need 


for more qualified health teachers. This situation presents a challenge to 
teacher-training institutions to examine their curricula to determine whether 
their graduates are being adequately prepared to assume their health teach- 
ing responsibilities in our schools. 


This situation also demonstrates the need for more intensive in-service 
training programs for health teachers now on the job, a challenge which 
should be considered by local school systems, teacher training institutions, the 
State Department of Education, the State Department of Health, and other 
agencies concerned with improving the school health education program. 
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A PORTABLE-COLLAPSIBLE pole vaulting and high jumping pit shown in 
Figures I and II was developed to solve some of the problems that are in- 
volved in the administration of the high jumping and pole vaulting events of 
track and field athletics.1 The basic problem, of course, is to prevent injury 
to the pole vaulters who are dropping from increasingly greater heights. Be- 
cause the literature failed to reveal any investigations dealing with the force 
of landing in various landing mediums for the high jump and pole vault, this 
study was initiated. 


























Fic. 1. A perspective view of the jumping pit, showing it in a set-up position ready for 
use in a pole-vaulting or high-jumping event.- (upper drawing) 
Fic. 2. A side elevational view of the jumping pit. (lower drawing) 


1This pole vaulting and jumping pit was developed by Robert W. Henderschott. 
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The purposes of this study are: (1) to investigate whether this portable- 
collapsible pit is superior to other types of landing pits in terms of lessened 
shock of a 20-pound sandbag falling from a height of ten feet; and (2) to 
determine whether these differences are large enough to be significant. The 
investigation is based upon the assumption that if significant differences are 
found in lessened shock of a sandbag landing in a portable-collapsible jump- 
ing pit then relatively similar findings would be revealed if an athlete were 
substituted in place of the sandbag. 


Procedure 

The device used for measuring the landing shock in the various pits is pic- 
tured in Figures III and IV. It consisted of two compression springs mounted 
upon a special iron frame, which were able to stand a 3,000-pound jolt and 
which had a compression range of three to six inches. To these springs was 
welded a metal plate which formed the base for a detachable, wooden 
drop board. At the top of the iron frame was a graduated recording gauge 
for recording measurements of the landing force of the 20-pound sandbag 
from a height of ten feet. 

A special rotating, universal joint attached to the back of the drop board 
solved the problem of an indirect hit by the sandbag on the drop board. The 
recording hand on the face of the recording gauge was governed by a C-lever, 
so named because of its shape. The C-lever was attached to the universal 
joint in such a manner that a wire running to the hands of the recording dial 
permitted a direct registration of the force of the sandbag each time it was 
dropped, After each drop was made, the hands of the recording dial had to 
be reset before the next drop of the sandbag was made. 

To insure that the sandbag would land as near the center of the drop board 
as possible, two guide ropes were rigged from the frame of the device to the 
supporting beams of the roof of the building. A special device for releasing 
the bag was used and required only a slight pull on a release rope to trip the 
mechanism. 

After each drop of the sandbag was made, the hands of the recording dial 
had to be reset before the next drop. The landing mediums for the different 
pits were kept at a constant 18-inch level in depth. Before each drop, the 
height of the bottom of the sandbag above the drop board was measured 
by means of a metal pole exactly ten feet in length. After each drop the de- 
vice was moved and the landing medium was either forked over or spaded 
to keep it soft and its level constant. 

After each series of 25 drops, the sandbag was removed from the testing 
area and weighed to insure that its weight remained exactly at twenty pounds. 


Administration of the Measurements 


The landing mediums and jumping pits tested were: (1) a dirt pit similar 
to the pits which were constructed before the advent of the present-day con- 
ventional type jumping pit; (2) the conventional type jumping pit; and (3) 
a portable-collapsible jumping pit. The landing mediums in the conventional 
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pit and the portable pit were dry wood shavings. The dirt pit, with a mixture 
of clay and loam, was a spaded area of approximately three feet by five feet. 
The 20-lb. sandbag was dropped 50 times into each type of pit. 

For the purpose of first establishing the reliability of the measuring device, 
a series of 258 drops of the sandbag was made in a conventional jumping 
pit. A reliability coefficient of .870 was obtained by correlating the scores 
from alternate drops, 129 of each. This reliability coefficient is high enough 
to meet the requirements for the self-correlation of a physical test (1). 


Results 

Table 2 reveals that the force of fall of the sandbag was 82.1 pounds or 
15.1 percent less in the portable pit than in the conventional pit. The force 
of fall of the sand bag was 92.1 pounds or 14.5 per cent less in the conven- 
tional pit than in the dirt pit. The force of fall of the sandbag was 174.2 
pounds, or 27.4 percent less in the portable pit than in the dirt pit. These 
differences were all found to be significant within the 1-per cent level of con- 
fidence as revealed by the t values of the differences between landing shock 
in each of the three types of pits. These findings therefore reveal that the 
landing shock in the portable-collapsible pit is significantly (2) less than 
in a conventional shavings-filled jumping pit or in a spaded dirt pit. 


TABLE 1 
Ranges, Means, and Standard Deviations of Scores from Fifty Drops of the Sandbag 
in the Dirt Pit, Conventional Pit, Portable Pit and onto the Dirt Floor 
| | 
Jumping Pits Range Means 


Portable pit 325-550 460.9 
Conventional pit 425-650 543.0 
Dirt pit 500-725 635.1 
Dirt floor 650-775 722.2 


TABLE 2 


Differences and Significance of the Differences Between the Three Types of Landing Pits 


| 
| | 
Mean of Mean of Mean of | Difference | Difference in 
dirt pit } conventional pit | portable pit | between means | percent 


(Pounds) | (Pounds) (Pounds) | (Pounds) 
543.0 460.9 | 82.1 
635.1 | 543.0 | 92.1 
635.1 | 460.9 174.2 
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Job Analysis in Health, Physical Education, 
and Recreation 
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ALTHOUGH THE TERM “job analysis” is a comprehensive one, its applica- 
tion to the educational field has been aptly described by Charters. He points 
out that: 

“Job analysis is a term of doubtful respectability to which exception is taken 
in some educational circles. It smells of sweat and dirty hands; or so it appears 
to many educators who look upon job analysis with some disgust. Job analysis 
appropriately associates with bricklaying so some of the educators say; and it 
can have no relation of a worthy sort with professional analysis or the analysis 
of ideals or with culture. Therefore those of us who associate with job analysis 
have invented synonyms with fewer low associations and speak of activity analysis, 
trait analysis, occupational analysis, functional analysis, and the like. But they 
are all members of the same tribe and are descendants from Old Chief Job 
Analysis” (3, p. 44). 


In recent years, leaders in the fields of health, physieal education, and rec- 
reation have expressed the importance of analyzing the duties of workers in 
these areas. The Research Council of the Research Section of the American 
Association for Health, Physical Education, and Recreation has endorsed 
this type of research by stating that the importance and application of job 
analysis studies in the fields of health education, physical education, and rec- 
reation are obvious” (20, p. 338). 

For the most part, the final purpose of job analysis is to find ways to im- 
prove the actual work on the job. Proponents of this research method agree 
that this objective can be reached, at least in part. This can be done by using 
data resulting from studies which analyze the functions of workers in health, 
physical education, and recreation to devise courses of instruction. 


Purpose 


It is the purpose of this report to review several studies of a job analysis 
nature in the area of health, physical education, and recreation which have 
appeared in the literature in past years. No attempt has been made to ex- 
haust the literature with regard to this type of research. On the other hand, 
the studies reviewed here give a sampling of the scope, purpose, and tech- 
niques employed in this method of research in health, physical education, 
and recreation. It is hoped that this information will serve as a rough guide 
for persons wishing to pursue this type of research in these fields. 


Review of Research 


Job analysis studies in the fields under consideration were preceded by sim- 
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ilar studies in industry. In this connection, it may be advisable to consider 
the relationship of industrial job analyses to those in the field of education. 


Probably one of the first job analysis studies in the educational field was 
one made by Koos and Woody (15). In the spring of 1917, they launched 
an investigation with the intent of obtaining facts which would be of use in 
helping to determine the preparation to be given high-school teachers in 
training. Two questionnaires were sent out, one to teachers asking them to 
report the actual preparation they had had for their work, and the other to 
superintendents asking them to indicate the minimum amount of training 
such teachers should have in order to meet adequately the needs of the school 
system. The purpose was to find out the number of school subjects taught, 
subject combinations, and hours of preparation in subjects taught. Although 
these investigators showed to some extent what might be done with job 
analysis in the educational field, they did not investigate the duties of the 
teachers, 

Some years later Koos, in discussing this study, attempted to show where 
there was a difference between job analysis in industry and the educational 
field. His comments follow: 

“The report of our study of almost 500 teachers in the high schools of Wash- 
ington made its appearance in the Eighteenth Yearbook of the National Society 
for the Study of Education. We subsequently recognized that we had made what 
in some important respects was a venture in job analysis. 

“Anything like a full consideration of the problem, however, makes clear the 
fact that we shall not get far without, in addition to modifying the training to 
fit the job, at the same time modifying the job. This is where we must break with 
the job analyst in industry. I find among the job analysts in industry no sug- 
gestion that the job may not be just as it should be. The assumption seems to 
be that whatever is in industry is right” (14, p. 228). 

One of the early studies appearing in the literature which concerns the 
duties of physical educators is the work of Monroe (17) who studied the 
duties of physical directors and athletic coaches in high schools. Two thou- 
sand questionnaires were sent out to 725 cities with a total of 1,032 com- 
pleted questionnaires included in the final tabulations. Seven questions out 
of the total of 16 were intended to secure information not related to actual 
duties, 

In making the study the author pointed out that there was no attempt 
to solve any problem, but that the information collected might be useful to 
those persons planning curricula in schools or departments of athletic coach- 
ing. It was further mentioned in this connection that the information pre- 
sented related to existing conditions and that it should not be assumed that 
it would be desirable to perpetuate these conditions. This bears out the state- 
ment of Koos referred to previously regarding the difference in job analysis 
in industry and job analysis in the field of education. That is, it might be 
necessary to modify the job, in addition to modifying the training to fit the 
job. Furthermore, it brings out the importance of working with selected par- 
ticipants who are carrying on the best practices in the field, rather than using 
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a random sampling of individuals without establishing criteria for their par- 
ticipation. 

Bartlett and Boyd (1) analyzed the activities of the Young Men’s Christian 
Association Executive Secretary for the purpose of obtaining factual material 
upon which to build programs of training. Twenty-one of the Chicago Ex- 
ecutive Secretaries were observed individually for approximately a week each’ 
and activities performed by them were carefully recorded. 

The validity of the observer technique, according to these authors, is 
dependent upon the following factors: 

1, Co-operation of the one observed. 

2. Ability of the observer to identify and record accurately the activities of the 

observee. 

3. Extent to which the observee acts normally when his actions are being watched. 


The authors also were of the opinion that the greatest limitation of the ob- 
server technique is the length of time necessary to cover a number of cases, 
since only one person can be observed at a time. 

In a companion study of the duties of the Young Men’s Christian Associa- 
tion Physical Director, the same authors (2) attempted to collect material 
which would be helpful in establishing a training program which would suit 
the needs of YMCA directors in the field. 

The investigators employed the memory or “dragnet” technique of discov- 
ering the duties. This consisted of issuing a data blank on which the people 
under study were requested to list all the activities they performed in their 
position. Recollection was stimulated by such leading statements as: 

1. List everything that has to do with your work for one typical day. 

2. List duties that you perform occasionally. 

3. List duties you perform at a special time, holidays, etc. 


There were 1,704 possible activities collected and they were composed into 
a master list. This master list was submitted to 574 physical directors and 
returns were received from 26 states, representing different-sized associations 
and including physical directors of different ages, training, and experience. 
The duties were rated with regard to frequency of performance, difficulty in 
learning, importance of the duty, and the need for school training in the 
duty. Although the master list was developed primarily for the purpose of 
securing a rating of the activities by physical directors in the field, the 
investigators pointed out that the master list contained extremely important 
values in itself. Some of these values include: 
1. A description of the job. 
2. A useful guide for aspirants to the physical directorship. 
3. A check Jist whereby physical directors may compare their operations with those 
of others in the same work. 
4. A means of explaining to volunteer workers the points at which their services may 
be effective. 


Neilson (18) conducted a study pertaining to the work of physical edu- 
cators. The first step was the convening of a seminar of 12 persons. The 
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participants represented different types of teaching and administrative posi- 
tions in boys and girls physical education in the two California cities, Berke- 
ley and Oakland. The problem was explained to the seminar and the 12 
members returned to their positions and kept a record for two days of every- 
thing they did in connection with their jobs. 

The same group convened in a second seminar and analyzed and classified 
the reports into 18 types of duties. The participants then kept a record of 
every duty performed for six teaching days and arranged these in frequency 
under the various classes of duties, These data were not included in the 
report of the study. However, the author mentioned that the results revealed 
some interesting facts, and pointed out further that the study showed that job 
analysis, applied to the field of physical education, could be of value in 
solving many problems. 

Charters and Hindman (6) made a study of the duties of the Public Health 
Commissioners of Ohio, The major purpose of the study was to provide the 
basic information upon which a curriculum for the future training of public 
health commissioners could be selected. The first stage in this study was the 
identification of the duties of the position, and this was done by a careful 
review of the professional literature. The authors pointed out that this 
technique was used because the information was easy to locate and because 
articles appearing in the literature dealt by implication, not only with the 
activities of public health commissioners, but with those which were believed 
by the persons who wrote upon the topics to be both important and difficult 
enough to be worthy of discussion. 

Eleven hundred duties were gathered from the literature and were placed 
in both a structural and functional classification. The structural classification 
concerned the objects or nouns with which the commissioner worked; the 
functional classification used the verbs as major headings. A “crosshatch” 
treatment of verbs and nouns revealed a total of 10,121 hypothetical pos- 
sibilities of duties. Assuming theoretical completeness after this treatment, 
an evaluation for range of performance was conducted. This was done by 
holding a mass interview of the Public Health Commissioners of Ohio. Every- 
one present was asked to check the master list which meant making some 
10,000 judgments in a period of three hours. In this connection, the investi- 
gators mentioned that the participants, to have made superior judgments on 
the 10,000 items, should have worked six hours at intervals to safeguard 
against fatigue. 

In this study the authors pointed out that those duties which should have 
a preference in curriculum are those which occur most frequently, are most 
difficult, and are of greatest importance, 

Shepard (21) conducted a study with the idea of making a modified job 
analysis of the department heads of boys physical education departments in 
the senior high schools of the Los Angeles area. A checklist was submitted 
to 27 department heads of schools ranging in enrollment from 400 to 3,600 
pupils. The checklist contained 40 items pertaining to professional training 





418 The Research Quarterly 


and experience, and 206 items dealing with administrative and supervisory 
duties in relation to both the general physical education and athletic pro- 
grams. 

Of the 206 items classified as duties pertaining to administration and 
supervision, it was found that 175, or 85 per cent of the total number, were 
performed by more than 51 per cent of the workers with sufficient frequency 
to be classified as common duties. 

In attempting to determine the teacher activities which the graduates of the 
physical education curriculum must be able to perform in their teaching, 
Hindman (9) made a study of teaching activities concerned only with 
physical education. 

The activities were selected by reviewing the literature and the following 
four sources were examined: 

1. Teacher activities given in the Commonwealth Teacher-Training study (7). 

Bartlett and Boyd study of the YMCA Physical Director (2). 

3. Monroe study (17). 

4. J. H. McCurdy bibliography (16). 


A total of 710 items were collected and these were telescoped into 330 
items and arranged under 35 headings. This list was submitted to teachers 
in the field, so that they might add to it. Seventy-seven physical education 
teachers in the secondary schools of the State of Ohio were asked to check 
the list of 330 activities and to add to it. Of the 77 lists sent out, 62 were 
returned; these contained a number of suggestions for lengthening the list. 
In addition, five members of the physical education staff of Ohio State Uni- 
versity checked the list, along with the secretary of the department, the 
athletic trainer, and five graduate students. In all, 74 people examined the 
list for thoroughness. 

Two hundred and fifty-four suggestions for additions to the list were made 
but most of these proved on examination not to be new at all but were already 
represented in the list. In some cases the new statements were telescoped with 
the old. A new master list was developed which contained 341 items as com- 
pared with 330 items of the original list, However, only ten of these were 
new and 49 were restated. 

At this point six members of the staff of the Ohio State University Depart- 
ment of Physical Education evaluated the activities with a view to deciding 
whether or not they should be included as specifications for the curriculum 
in physical education. Each person was asked to evaluate the activities with 
the following question in mind: “In attempting to achieve the objectives 
agreed upon, how important is it that a good teacher of physical education 
in a high school of Ohio shall be able to perform this activity?” After an 
activity had been evaluated with the above question in mind, the person 
was asked to consider the same activity with the following question in 
mind: “In view of its range of performance and in view of my opinion of 
its importance, how necessary is it that physical education teachers receive 
pre-service training in the performance of the activity, rather than depending 
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on learning that activity on the job?” The six members of the faculty rated 
the activities in this way in order to determine whether or not they should 
be included in the curriculum for training physical educators at the Ohio 
State University. 

Charters and Frye (4) in studying the duties of recreation workers com- 
piled a list of duties from the literature in the field and then submitted the 
list to practitioners for supplementation. In regard to the use of this check- 
list, the investigators stated that: 


“Tt is extremely difficult for any person to indicate the duties of a worker, de- 
sirable skills in performing jobs or similar assignments unless he can consult some 
sort of a check list to use as a guide. With such a list a more adequate expres- 
sion of his opinion can be obtained” (4, p. 14). 


They pointed out further that: 


“The activity analysis method provides a convenient process for resolving a 
complex situation into elements that may be synthesized in their relation to some 
definite objective. Once the elements or activities are determined, they provide 
a convenient instrument and objective method of utilizing consensus judgménts, 
thereby discovering the most significant activities” (4, p. 14). 


The same investigators (5) in a study of recreation leadership training 
emphasized the significance, of the three criteria for rating activities— 
importance, frequency, and difficulty—with the statements: 


“Such a procedure gives a basis for a curriculum builder which of the duties 
he will omit for lack of time or for other reasons. Obviously he will include an 
activity which is very important, very frequently used, and very difficult” (5, p. 7). 

Hoffer (10) made an analysis of the duties of recreation and informal 
education leaders and supervisors. This was done in two major stages, the 
first of which consisted of collecting approximately 8,000 items through a 
review of the literature and by studying daily activity diaries kept over a 
period of four to ten days by 1,300 youth leaders and supervisors. The 
unduplicated activities were combined and recombined until a list of ‘309 
activities remained classifiable under 20 divisions. 


Stage two consisted of supplementing the list by means of other sources. 
The activity items obtained were classified in tentative divisions and the 
items again combined and recombined. The resulting master list contained 
69 activity items which were classified in ten divisions; this list was finally 
adopted as the accepted list of activities. This study shows the possibility 
of condensing a multitudinous list of activities into a manageable list for 
use in rating. 


Jackson (12, 13) made a study for the purpose of finding out the existing 
situation with respect to the activities engaged in by teachers of physical edu- 
cation in the high schools of Illinois. The investigator wanted to secure 
information concerning the curriculum in physical education, the training of 
teachers, and self-evaluation of the adequacy of the training. In this study 
three inquiry forms were used, The first was sent to all of the high school 
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principals in the State of Illinois explaining the purpose of the study. The 
other two were sent to all of the men and women physical education teachers 
in the state. In all, 1,000 inquiry forms were sent out to the high school 
physical education teachers in the state and 440 high schools (45%) returned 
inquiry forms which were considered usable for the study. With respect to 
the data received concerning the adequacy of training, many instructors 
indicated their training was adequate, but often qualified this by adding “for 
the present situation.” 

In a study which combines the time study and job analysis techniques, 
Ferguson (8) devised a formula to determine the service load of a staff 
nurse. Variations of the formula also make it usable for the purpose of 
distribution of staff, expansion and development of a program, and costs of 
service. This study involved the following of patients from admission to the 
end of one year, or until dismissed, with microfilming, study, and analysis 
of these data. The investigator used the Hollerith Machine system, or punch 
card method. As a job analysis study, the findings have significance for 
edacational institutions concerned with the training of public health nurses. 

Rash (19) conducted an investigation of the duties of five different types 
of health educators for the purpose of securing a foundation for building the 
health education curriculum. The first step in this study was to interview 
75 health educators, in order to determine the duties performed by them. 
The five types of health educators included in the study were school health 
educators, college health educators, health co-ordinators, health educators 
representing official health agencies, and health educators representing non- 
official health agencies. 

After the health educators were interviewed, a rating scale was prepared 
and they were asked to rate the duties for frequency of performance, im- 
portance, difficulty of the duties, time spent on each duty, and time recom- 
mended for each duty. 

The results of this study indicated the duties performed by the various 
types of health educators along with the relationship of classes of duties of 
the types of health educators, The findings are significant in terms of train- 
ing health educators for specific jobs in the field of health education. 

A recent investigation by the writer (11) explored the duties of personnel 
in charge of public school physical education programs. The primary 
objective of this study was to provide information for teacher-training cur- 
riculum purposes, Two major phases were necessary in order to accomplish 
the purpose of the study. The first phase consisted of the development of a 
list of duties performed by the public school physical education director and 
the second phase consisted of securing professional support in rating the 
duties. 

The list of duties was developed through documentary analysis, personal 
logs and diaries, introspection, and interview with persons in the field. After 
the duties were collected, they were classified and developed into a tentative 
rating scale. 
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The tentative rating scale was used in a try-out study with 31 persons 
participating. On the basis of the try-out study, the rating scale was revised 
and submitted in final form to 380 public school physical education directors 
throughout the United States. These directors had been recommended by the 
personnel of 47 state departments who were responsible for the administra- 
tion of the public school physical education program in their state. 

Of the 380 public school physical education directors recommended for 
participation in the study, 305 or slightly over 80 per cent rated the duties 
for frequency, difficulty, and importance. Two hundred and ninety or approx- 
imately 76 per cent of the rating scales were deemed usable for the study. 

The 290 public school physical education directors were separated into 
six different classifications with regard to size of community and grade level 
of pupils coming under direction, 

Total scores were computed in each classification of public school physical 
education director for the three criteria for rating—frequency, difficulty, and 
importance. The total scores were transmuted into deciles for the purpose of 
facilitating comparison of the three criteria. 

In terms of time spent on the various phases of the job, mean percentages 
were computed with regard to the approximate percentage of time spent on 
the broad classifications of the duties, The results of this study have been 
useful in establishing course content in professional physical education 
courses of an administrative and supervisory nature at the undergraduate and 
graduate levels. 


Conclusions - 


In conclusion, it may be stated that contributions of job analysis studies 
in health, physical education, and recreation indicate the importance of this 
method of research in these areas. Various techniques of this particular 
research method have been described in this report along with some advan- 
tages and disadvantages of many of these techniques. This implies that there 
should perhaps be no set pattern for studies of a job analysis nature. On the 
other hand, the techniques employed should be in congruity with the nature, 
scope, and purpose of the investigation. 
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ONE OF THE MOST striking characteristics of education in 20th-century 
America is the ascending importance accorded the health of the school child. 
The increasec quantity and quality of school health programs throughout the 
nation reflect well the tenor of modern education, and perhaps mark the 
beginning of an era in the schools. Nowhere has this awakened interest and 
attention found a setting more conducive to implementation than in the 
elementary school. 

No other unit in our contemporary society possesses the limitless oppor- 
tunities, or faces the multiplicity of stimulating challenges, that are lineaments 
of elementary education today. Under one figurative roof the lives of millions 
of children are guided and influenced during a period when knowledges, 
skills, attitudes, and practices are readily developed, often to endure for a 
lifetime. It is in such a setting that health education assumes the proportions 
of a societal force of considerable magnitude; a force not incapable of meas- 
urably raising the health of a nation, 

Today the curriculum in health education should be designed to meet the 
needs and interests of the child. That this basic aim of health instruction in 
the elementary school is often unrealized, is surely a matter for concern and 
analysis. Fundamental to the development of a functional program of health 
education is a clear recognition of the significance of curricular validity, 


1This ig the third and final report of a series of research studies in health instruction 
at the elementary school, high school, and college levels. The previous studies reported 
are: 

Irwin, Leslie W. and Wesley M. Staton. A Determination of Fundamental Concepts 
of Healthful Living and Their Relative Importance for General Education at the Secon- 
dary School Level. Research Quarterly 22: 3 (March 1951). 

Irwin, Leslie W. and Clifford A. Boyd. A Determination of Concepts of Healthful Living 
and Their Relative Importance for a General Course in College Health. Research 
Quarterly 23: 177 (May 1952). 
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The central purpose of the curriculum maker in health education is that of 
determining those knowledges and skills that are of utilitarian value in the 
present and future lives of elementary school pupils. Further, the problem of 
curriculum development necessitates careful consideration of the relative 
worth of course content in terms of its contribution to general education. 
It is with these issues that the present investigation is concerned. 


The Problem 


It is the purpose of this study to determine objectively those concepts of 
healthful living which are of functional ‘value in contributing to the general 
education of elementary school pupils. 

In view of the vast scope of knowledge and information which has some 
relationship to the present and future health of children of elementary 
school age, it has become increasingly difficult for teachers and administrators 
to select curriculum content in this area of education. Personal preferences, 
ease of teaching, and outmoded topical patterns have often influenced the 
kind and amount of health education material presented. Chenoweth and 
Selkirk (5, p. 369) draw sharp attention to the problem in these remarks: 

“A new examination of the facts now taught needs to be made in order to see 
what is omitted that should be taught, to relegate to their proper places those 
things that are of only minor importance, and to eliminate the things that are not 
true. Texts in health sometimes contain errors that are copied and quoted over 
and over again in books by other authors. Texts should be more critically exam- 
ined by experts before they are adopted. Some of the things now taught do not 
have a value in keeping-with the prominent place they occupy in teaching. One 
is inclined to suspect that some things are stressed because of the ease of teaching 
them and the difficulty of teaching other facts of greater importance.” 


As the first of a triad of prerequisites for the most effective teaching at both 
the elementary and the secondary : ool levels, Billett (1, p. 150) stresses 
the need for “the identification of the concepts and skills which are essential 
to, or consistent with, successful, happy, and socially desirable behavior in a 
democracy.” Further authoritative recognition of the value of objectively 
determined principles or basic concepts to the efficacy of the instructional 
program in the schools is apparent in the recent recommendations of the 
National Society for the Study of Education (21). This report cites the 
investigations of Martin (18) and Wise (31) and draws attention to the 
importance of the principles of science, as determined by these workers, in 
improving the teaching of science in the nation’s schools. 

The classic Report of the Harvard Committee (25, p. 63) brings into sharp 
focus the pre-eminence of the problem of determining principles in the several 
areas of knowledge by stating: 


“Selection is the essence of teaching. Even the most compendious survey is only 
the rudest culling from reality. Since the problem of choice can under no cir- 
cumstances be avoided, the problem becomes what, rather than how much, to 
teach; or better, what principles and methods to illustrate by the use of 
information.” 








Concepts of Healthful Living 425 


These and other evidences from the professional literature tend to affirm 
the high significance of the problem of determining what shall be taught in 
the schools. The problem is particularly acute in the area of health educa- 
tion, inasmuch as this phase of the curriculum has not had the advantage of 
the extensive research concerned with the longer-established subject matter 
areas, It is not unusual therefore, to find that course content in health 
education has evolved largely on an empirical basis rather than in relation 
to the needs of society. From even a cursory observation of curricula, it 
would seem that the area of elementary school health education is a fertile 
one for analytical study. The quality of living, present and future, of millions 
of young Americans depends in good measure upon the validity of the learn- 
ing experiences in personal and community hygiene provided by the ele- 
mentary school. 


Definitions of Terms Used 


Concepts. Teachers’ goals in the form of generalizations or principles; 
recognizable advances in educative growth to be made by pupils through 
experiences provided in the teaching unit (1, p. 273). 

Deduction. The technique of reasoning or problem solving that affords 
conclusions concerning specific instances through the logical consideration 
of generalities (10, p. 121). 

Disease. An unhealthy condition of a part or all of the body resulting 
from alteration of structure or function of cells, tissues, or organs; reaction 
to injury (8, p. 42). 

Elementary School. A school for children of elementary school age that 
normally requires six years to complete the work provided (10, p. 149). 

Health, A state of complete physical, mental, and social well-being and not 
merely the absence of disease or infirmity (7, p. 9). 

Healthful Living. A quality of life characterized by the attainment of the 
highest possible level of health commensurate with one’s innate biological 
capacity for health. 

Induction. A method of reasoning about generalities through the examina- 
tion of particulars (10, p. 215). 


Review of the Literature 


Reports of investigations concerned with the issue of selecting and apprais- 
ing subject matter, or problem areas, in health education are scanty. Early 
studies dealing in some degree with the curriculum in health education in- 
clude those of Lerrigo (17), Strang (29), Cairns (3), Turner (30), Ober- 
teuffer (22), Caldwell and Lundeen (4), Rhoton (26), Rooks (27), Salt 
(28), and O’Neill and McCormick (23). Later researches of the Denver 
Public Schools (6), Jessop (14), and Lantagne (15, 16) were concerned 
with pupil interests as a basis for teaching emphasis in school health educa- 
tion. Hoyman (11) and Byrd (2) have provided significant data relating to 
the identification of major health problem areas as curricular guides. 
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Irwin and Staton (13) reported an investigation aimed specifically at the 
determination of fundamental concepts of healthful living and the relative 
importance of such concepts for general education at the secondary school 
level. That study marked the beginning of a series of researches following 
the general design of those of Wise (31) and Martin (18) which have sub- 
stantially benefited science education. Irwin and Boyd (12) reported more 
recently on a determination of concepts of healthful living and their relative 
importance in health education at the college level. 


Analysis 

For purposes of analysis and establishing a framework of reference for 
research procedure, the study was divided into two major parts, the inductive 
phase and the deductive phase. 


INDUCTIVE PHASE 

The purpose of the inductive phase was to determine a list of fundamental 
concepts of healthful living that would be of functional value in contributing 
to the general education of elementary school pupils. This phase of the in- 
vestigation had four subproblems. 


Subproblem A—To select and to determine the important concepts of healthful living 
occurring in 36 textbooks designed for use in the elementary school. 

Subproblem B—To select and to determine the important concepts of healthful living 
occurring in 14 selected safety textbooks prepared for use in the elementary school. 

Subproblem C—To select and to determine the important concepts of healthful living, 
appropriate for the elementary school level, occurring in 36 issues of Hygeia (Today’s 
Health), a monthly publication of the American Medical Association. 

Subproblem D—To select and to determine important concepts of healthful living 
through an analysis of vital statistics. 


DEDUCTIVE PHASE 


The purpose of the deductive phase of the study was to determine the 
scientific validity and relative importance for elementary education of those 
concepts derived from the inductive phase. The deductive phase included two 


subproblems. 

Subproblem A-—To determine from the ratings and judgments of representative medi- 
cal and health authorities, the scientific accuracy of the concepts secured through the 
inductive phase. 

Subproblem B—To determine from the ratings and judgments of representative health 
and elementary school specialists, the relative suitability and importance of listed con- 
cepts for health instruction at the elementary level. 


Procedure 
INDUCTIVE PHASE 

Subproblem A, The content of 36 current and authoritative health texts 
designed for use at the elementary school level was read and analyzed for 
statements of basic concepts of health education. The textbooks were selected 
on the basis of the following criteria: 1. Up-to-date; 2. Authoritative; 3. Part 
of a series. 
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In order to satisfy the first criterion, the textbook must have been written 
or revised since 1940. In order to satisfy the second, the text must have been 
written by a well-known author, must not have been a first publication, and 
must have been published by a reliable publishing company. In meeting the 
third criterion, the book must have been especially designed as a part of an 
elementary school series of texts for grades one through six, 

The criteria established for the identification of health concepts are basically 
the same as those used by various investigators in determining principles in 
science education (18, 31), and similar to those developed by Irwin and Sta- 
ton (13) in the first research in fundamental concepts of healthful living. 

The following criteria were used in the selection of concepts of health 
education: 


1. Must be a comprehensive generalization or a part of a comprehensive 
generalization. 
Must not be a definition. 
Must be true without exceptions within the limitations specifically 
stated. 
Must be stated definitely and/or may be implied in the writings of the 
author. 

5. Must not deal with specific substances, 


The following textbooks satisfactorily met the criteria established for ele- 
mentary school texts and, therefore, were used as one fundamental source 


for the identification and determination of health concepts: 


Safe and Healthy Living Series: Andress, J. M., I. H. Goldberger, Marguerite Dolch, 
and Grace Hallock. Boston: Ginn and Co., 1945. Titles: Spic and Span; The Health 
Parade; Growing Big and Strong; Safety Every Day; Doing Your Best for Health; 
Building Good Health. 

Health wf Our Nation Series: Brownell, C. L., and J. F. Williams. New York: 
American Book Co., 1942. Titles: Well and Happy, Clean and Strong; Fit and Ready; 
Safe and Sound; Hale and Hearty; Active and Alert. 

New Health and Growth Series: Charters, W. W., D. F. Smiley, and Ruth Strang. New 
York: The Macmillan Co., 1941. Titles: All Through the Day; Through the Year; 
Health Secrets; Healthful Ways; Let's Be Healthy; Habits Healthful and Safe. 

Irwin, Leslie W., W. W. Tuttle, and Caroline Dekelver. Chicago: Lyons and Carnahan, 
1947. Titles: Awake and Away; Growing Day by Day; Keeping Fit for Fun. 

Health-Happiness-Success Series: Burkard, W. E., R. L. Chambers, and F. W. Maroney. 
Chicago: Lyons and Carnahan, 1946, Titles: Building for Good Health; Good Health Is 
Fun; Your Health and Happiness. 

Health, Safety, Growth Series: Turner, C. E., and colleagues. Boston: D. C. Heath 
and Co., 1941. Titles: Growing Up; Keeping Safe and Well; Gaining Health; Cleanli- 
ness and Health Protection; Working for Community Health; Building Healthy Bodies. 

American Health Series: Wilson, C. C., C. B. Baker, P. J. Abbott, and J. C. Almack. 
New York: The Bobbs-Merrill Co., 1943. Titles: Our Good Health; Healthy and Happy; 
Everyday Health; Health at Home and School, Health at Work and Play; Growing 
Healthfully. 


A careful page-by-page analysis of each of the 36 selected textbooks was 
made in order to identify those statements which met the criteria established 
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for health concepts. Each statement which satisfied the criteria was written 
on a file card along with the source reference. An analysis of each text was 
also made for teaching guides and for possible data relative to the gradation 
and progression of material. 


Subproblem B. The content of 14 current and authoritative safety text- 
books designed for use at the elementary level were read and analyzed for 
statements of basic concepts of healthful living. The same criteria previously 
established were used for the safety texts. The following textbooks, having 
satisfactorily met these criteria, were used as a second source for the identi- 
fication and determination of health concepts. 


The Road to Safety Series: Buckley, H. M., Margaret L. White, Alice B. Adams, and 
L. R. Silvernale. New York: American Book Co., 1942. Titles: Away We Go (Book A); 
Happy Times (Book B); In Storm and Sunshine (Book C); In Town and Country; Here 
and There; Around the Year; Who Travels There. 

The Safety Sam Series: Bartrug, C. M. St. Louis: Webster Publishing Co., 1943. Titles: 
Meet Safety Sam; Safety Sam’s Friends; Growing Up With Safety Sam; Tips From 
Safety Sam; Growing Wise With Safety Sam; Playing Safe With Safety Sam. 


As with the health texts, a careful page-by-page analysis of the 14 safety 
textbooks was made to determine those statements which satisfied the estab- 
lished criteria for concepts. The selected concepts were written on individual 
file cards with notations as to the sources. Each textbook was also analyzed 
for teaching guides and for possible information concerning the gradation of 
material. 


Subproblem C. The content of 36 issues of Hygeia (Today’s Health), in- 
cluding the years 1946, 1947, and 1948, was read and analyzed for health 
concepts applicable to the elementary school level. The same concept criteria 
were applied and the same tabulation technique followed, The purpose of 
this analysis was to determine those health concepts which were based on 
medical and related research more recent than that reflected by some textbook 
statements. 


Subproblem D. The fourth source of information for the identification and 
determination of basic concepts of healthful living was provided by analysis 
of vital statistics, This source was investigated last in order to obviate the 
possibility of bias in the selection of concepts from the literature cited. 

Vital data were secured from the National Office of Vital Statistics, United 
States Public Health Service, Federal Security Agency, Washington, D. C. An 
analysis of these data was made for the years 1945, 1946, and 1947. The age 
group 5-14 years was considered to be representative of the elementary school 
population. 

It is noteworthy that during the years 1945, 1946, and 1947 the five leading 
causes of death among children from five to 14 remained the same. Accidents 
(other than motor-vehicle), motor vehicle accidents, pneumonia and influ- 
enza, diseases of the heart, and tuberculosis (all forms) ranked in that order 
as prominent killers of elementary school children during the three years 
considered. 
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It should be noted here that since these data were reviewed and analyzed, 
there have been some changes in the list of leading causes of death in child- 
hood. Recent statistical evidence (19) points to accidents (all forms), cancer 
(including leukemia and Hodgkin’s disease), rheumatic fever and organic 
heart disease, pneumonia and influenza, and poliomyelitis respectively as the 
major killers among children of elementary school age during the year 1950. 
Such changes, however, would not significantly affect the validity of the vital 
data for 1945, 1946, and 1947 as a source for this study since a broad range 
of causes of mortality was analyzed, Thus, cancer, rheumatic fever, polio- 
myelitis, and other conditions which have become more prominent since the 
1945-1947 period were included in the original review though they were 
ranked differently at that time. 

Inasmuch as accidents ranked consistently highest in the list of killers of 
children, a more specific analysis of this factor was made. The nature and 
extent of pupil accidents, as reported by the National Safety Council (20), 
were analyzed for the school years 1940-41 through 1947-48. The data for 
this eight-year period reflect a steady increase in accidents occurring in 
school buildings from grades one through six. This accelerated incidence 
may be explained by the increased use of vocational shops, gymnasiums, and 
laboratories at the upper grade levels. 

It is also significant that the incidence of home accidents begins to decline 
at the fourth grade. This would seem to emphasize the need for safety educa- 
tion stressing home safety throughout the primary grades. The same trends 
are apparent in the incidence of accidents in going to and from school, thus 
pointing up another area of emphasis for health and safety education in the 
primary grades. 

On the other hand, accidents occurring in school buildings, on school 
grounds, and in locales other than the home or en route to school or home, 
tend to increase steadily from grade one through grade six. Accordingly, it 
becomes abundantly clear that appropriate units in safety instruction might 
properly be included as substantial phases of health education in the elemen- 
tary schools. 

Following the analyses of mortality and accident data, a comprehensive 
checklist was formulated. This list included statements derived from the 
cited sources and could be considered to represent those shortcomings of 
society which had implication for the curriculum in elementary school health 
education. The 305 concepts of healthful living derived from the analysis in 
Subproblems A, B, and C of the inductive phase were checked against the 
itemized statements resulting from the mortality and accident analyses. Ad- 
ditions, deletions, and corrections were made where indicated, 


DEDUCTIVE PHASE 


Subproblem A. The organized list of health concepts, derived from the 
inductive methods, was then submitted to a selected committee of health and 
medical authorities for the purpose of determining the scientific accuracy 
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of each concept. In order to be adjudged scientifically accurate, the concepts 
must have been consistent with current and generally accepted medical 
knowledge and research. The committee” consisted of five authorities repre- 
senting the fields of public health, pediatrics, pathology, health education, 
and school medical practice. Personnel of this committee was selected on the 
basis of criteria appropriate to each area of specialization, That is, each 
specialist must have satisfied certain criteria, or objective prerequisites, which 
established his authoritative position in the field, in order to be appointed to 
the committee. 

Subproblem B. The scientific validity of the health concepts having been 
established, the list was then submitted to two independent juries of experts 
in order that each concept might be rated in terms of its suitability for health 
education at the elementary school level. As with the committee of health and 
medical authorities, appropriate criteria were utilized in the selection of 
jurors. Each jury consisted of five members with the personnel assigned as 
follows: 


Jury I 


1. Health Subject Matter Specialist—Dr. Laurence B. Chenoweth, director of Student’s 
Health Service, University of Cincinnati. 

2. Specialist in Child Growth and Development—Dr. G. Lawrence Rarick, professor of 
physical education, University of Wisconsin, School of Education. 

3. Safety Education Specialist—C, M. Bartrug, superintendent of schools, Iowa Falls, 
Towa. 

4. Health Supervisor—-Grace D. Keenan, supervisor of health education, Brockton 
School Department, Brockton, Massachusetts. 

5. Health Teacher—Jean V. Latimer, teacher training coordinator of health education, 
Massachusetts Department of Public Health, Boston. 


Jury Il 


1. Health Subject Matter Specialist—Dr. H. F. Kilander, specialist for health educa- 
tion, Feteral Security Agency, Washington, D. C. 

2. Specialist in Child Growth and Development—Dr. Abigail A. Eliot, director of the 
Nursery Training School of Boston, instructor in child psychology, Boston University, 
School of Education. 

3. Safety Education Specialist—Dr. Frederick A. Meier, Department of Science and 
Health Education, State Teachers College, Bridgewater, Massachusetts. 

4. Health Supervisor—Edward J. Wall, director of health and safety education, Boston 
Public Schools. 

5. Health Teacher—Dr. Hazel B. Mileham, supervisor of teacher training, State Teach- 
ers College, North Adams, Massachusetts. 

“Public Health Specialist—Dr. David L. Belding, professor of bacteriology and experi- 
mental pathology, Boston University, School of Medicine. 

Health Education Specialist—A professor of health education. 

Pathologist—Dr. Robert P. MacGate, associate professor of pathology, University of 
Illinois, College of Medicine. 

Pediatrician—Dr. A. D. Bloomenthal, pediatrician and obstetrician, Waltham Hospital, 
Waltham, Massachusetts. 

School Physician—Dr. Charles Berger, school physician, Public Schools, Quincy, Mas- 
sachusetts. 





Concepts of Healthful Living 43| 


The specialists comprising these two juries were asked to rate each of the 
305 derived concepts of healthful living in terms of its relative suitability for 
elementary school health education as delineated by a five-point scale. “Suita- 
bility” was determined primarily in reference to pupil needs and interests at 
the elementary school level. In order to assure rating validity, the jurors were 
instructed in the rating technique, and the basis for the five categories was 
outlined as follows: 

1. Not at all suited (does not in any way contribute to meeting the health needs or 
interests of pupils) 

2. Poorly suited (does not adequately meet the health needs or interests of pupils) 

3. Neither well nor poorly suited (adequately suits the health interests but not the 
health needs of pupils) 

4. Well suited (adequately suits the health needs but not the health interests of pupils) 

5. Ideally suited (adequately suits both the health needs and the health interests of 
pupils) 

The ratings of each concept by members of the two juries were recorded 
on index cards. The median score of the five ratings acccorded by each indi- 
vidual jury to each concept was considered to best represent group appraise- 
ment in regard to teaching suitability. 

Median ratings of both juries for each individual concept were summed to 
form the basis for rank-order distribution of the concepts, Thus, in the ulti- 
mate ranking the extreme values of the concepts ranged from two to 10. The 
median was chosen as the proper measure of central tendency, since its re- 
liability is generally superior to that of the mean or mode in dealing with 
leptokurtic distributions. Thus, the inordinate influence of extreme ratings 
was avoided in determining a typical score for each concept. 

In combining the two median scores afforded by the ratings of the two 
juries, a median rating of seven or above was considered to affirm concept 
suitability for teaching at the elementary school level. The discrete number 
seven was arbitrarily established as the mark of delineation for teaching 
suitability, since the attainment of this score depended upon a concept being 
rated four, or well suited, by one of the juries. 

Reliability of the jury ratings was determined by the calculation of corre- 
lation ratios. At the same time, a measure of the departure of the regression 


from linearity could be made by comparing the correlation ratios with the 


product-moment coefficient of correlation calculated from the same data. The 
correlation ratio technique was used in order to provide for the possibility of 
curvilinear relationship between the ratings of Jury I and those of Jury II. 

According to Garrett (9, p. 367), “Eta is a more general coefficient than r 
as it is applicable when regression is linear as well as when it is non-linear.” 
Peters and Van Voorhis (24, p. 312) state further that, “Eta gives a measure 
of the extent to which the Y scores for each given value are grouped com- 
pactly together and, consequently, indicate the degree to which some law is 
present in the relation between the X and the Y factors.” 

The first correlation ratio, yyx, a measure of the non-linear relationship in 
terms of the standard deviation of the Y-arrays, was found to be .90, The 
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second correlation ratio, yxy, a measure of the non-linear relationship in 
terms of the standard deviation of the X-arrays, was found to be .89. The 
standard error of yyx was .01, The same SE was found for yxy. 

Finally, product-moment coefficient of correlation (r) was determined so 
that a comparison would be possible between the two 7’s and r. The product- 
moment coefficient of correlation (r) was calculated as .89=-.01. 

It is readily apparent that the two »’s for these data are very nearly iden- 
tical and worthy of a high level of confidence as reflected by the small stand- 
ard error obtaining for each. Both regressions are quite close to linearity; 
hence, the product moment r of .89-+.01 indicates a marked relationship, or 
unanimity of appraisement, between the ratings of Jury I and those of 


Jury II. 
The Findings 


Since it was the central concern of this study to determine those funda- 
mental concepts of healthful living which are of functional importance in the 
general education of elementary school pupils, it is these concepts then which 
constitute the body of the results of this investigation. The 305 derived con- 
cepts are listed in rank order by logical topical areas in Table 1 of this report. 


Summary 


The purpose of this investigation was to determine fundamental concepts 
of healthful living which are of importance for general education at the ele- 
mentary school level, and to appraise these concepts in light of their suita- 
bility for teaching at that level. The study was organized into two major 
parts—the inductive phase and the deductive phase. 

The procedure for the inductive phase involved the selection and deter- 
mination of concepts of healthful living through: (a) an analysis of 36 health 
textbooks prepared for use in the elementary school, (b) an analysis of 14 
safety textbooks designed for elementary school use, (c) an analysis of 36 
issues of Hygeia, and (d) an analysis of vital statistics, 

The procedure for the deductive phase included: (a) validation of the 
scientific accuracy of the concepts on the basis of judgments of health and 
medical authorities, and (b) an appraisement of the suitability of each con- 
cept for teaching in the elementary school by two juries of experts. 

In the conduct of the study, certain observations were made which, though 
less objective than the core purpose procedures, would seem to represent 
findings of some significance. These observations, based upon the analysis of 
each of the 36 health texts, might be summarized as follows: 

1. There is rather general agreement among authors concerning the pre- 
cise nature, method of treatment, and gradation of health content. 

2. There appears to be a certain amount of needless repetition of material 
at each grade level in most of the health series. 

3. There is no treatment of sex education in any form in any of the text- 
books. 
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4. Safety education appears to be dealt with somewhat inadequately in the 
majority of health readers. 


Conclusions 

Within the inherent limitations of the sources of material and the methods 
utilized, the following conclusions would seem justifiable and susbtantiative 
on the basis of the findings: 

1. The derived list of 305 fundamental concepts of healthful living repre- 
sents a core of scientifically valid generalizations which may properly be con- 
sidered within the purview of elementary school health education. 

2. Those concepts which have received a rating of seven or higher, based 
upon the summed median scores of the two juries, are “well suited” or 
“ideally suited” for health education in the elementary school. 

3. Those concepts which have received a rating of from three to six are 
“poorly suited” or of average suitability for teaching at the elementary level. 

4. Those concepts which have received a rating of two are considered “not 
suitable” for learning experiences in healthful living at the elementary school 
level. 


Implications 

The fundamental concepts of healthful living determined and evaluated 
through this investigation might well be considered as a framework of ref- 
erence in curriculum development in elementary education. To this end, the 


concepts should be of some value to the following persons or groups: 


(a) Elementary school administrators and classroom teachers. 

(b) Health coordinators working with elementary schools. 

(c) Elementary school health councils. 

(d) College health educators concerned with the health aspects of teacher education 
for students majoring in elementary education. 

(e) Authors of textbooks, workbooks, and other health education materials designed 
for use at the elementary school level. 

(f) Producers, script writers, and others concerned with the preparation of films, radio 
programs, and telecasts to be used in connection with elementary school health education. 

(g) Individual investigators and professional organizations concerned with research in 
the area of curriculum development. 

(h) Authors of professional textbooks in elementary school health education designed 
for use in teacher education courses as well as in on-the-job situations. 

(i) Elementary school curriculum committees. 


Recommendations 

During the investigation of this problem, certain issues of a related nature 
have become evident as being worthy of further research. These problems 
include: 

1. An evaluation of the concepts determined by this investigation in terms 
of applicatory activities of daily living recorded on a valid and reliable 
population sample. 

2. A determination of the relationships existing between these concepts, 
and their comprehension, and the possible prevention and/or reduction of 
deaths, disease, defects, and impairments reported by vital statistics, mor- 
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bidity surveys, accident data, and school health examinations for the age 
group 5-14 years. 

3. An investigation of the extent to which these concepts of healthful liv- 
ing are a functional part of the several curriculum patterns followed by vari- 
ous elementary schools; i.e., “subjects taught in isolation,” “the correlated 
curriculum,” “the core curriculum,” “the broad fields of living curriculum,” 
and “the common-activities-of-living curriculum.” 
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TABLE 1! 
Rank Order of Concepts by Logical Topical Areas 
Healthy Living 

Only a healthy child can realize the maximum value from school experiences. (10) 
Avoidance of infection is the best protection against communicable disease. (10) 
The health of every part of the body depends on the health of the whole body. (9) 
All living things are made up of cells. (8) 
Proper habits of living improve the general health of the body. (8) 
A knowledge of the body, its functions and its care gives us the groundwork for a pro- 
gram of healthy living. (7) 
Poor color, flabby flesh, or skin eruptions may indicate an unhealthy condition and may 
be the symptoms of disease. (7) 
The keynote of child health is prevention. (4) 
A person is said to be in good health when his body and mind work harmoniously, so that 
the whole organism is capable of adapting itself to the demands made upon it by society. 


(2) 


Growth and Development 


12. Regular gain in weight is a sign of health. (10) 


For human beings, growing up means developing abilities as well as increasing in size. 
(10) 

Sunshine is good for all growing boys and girls. (10) 

Sickness sometimes slows growth. (10) 

Bones become larger and stronger as the body grows. (10) 

Rest helps children to grow. (9) 

Growth is marked by fluctuations in pace. (8) 
Growth is rapid at some ages and slow at others P 
Each child is an individual with his own growth and health patterns. (8) 

There are many differences in height and weight of children of the same age. (6) 
Growing up is a process of interaction between the child and the environment, (2) 


(8 
(3) 
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lil. Safety and First Aid 


Safety rules and signs are needed to protect children from accidents. (10) 
Children who are careful are seldom hurt. (10) 
Careful boys and girls find safe places in which to play. (10) 
The fire drill] teaches children how to leave the school building safely in case of fire. (10) 
The fireman teaches children to stay away from fires and matches. (10) 
It is probably best to stay out of water for at least an hour after eating. (10) 
Boys and girls must play carefully on the playground. (10) 
Fires must have air or they will not burn. (10) 
Children should always follow the safest way to and from school. (10) 
One way to avoid accidents in the home is to keep things where they belong. (10) 
A good swimmer always finds out whether there are any rocks or deep holes or other 
dangerous places to look out for in a new swimming place. (10) 
Policemen help children on the way to school, (10) 
Children must play safe when skating and sliding. (10) 
lard bumps on the head vere sometimes dangerous. (10) 
Children should stay away from strange animals. (10) 
Children should learn to recognize poisonous plants and to avoid them. (10) 
Cuts and scratches may be dangerous and should be cared for right away. (9) 
Most falls come from carelessness. (8) 


It is not safe for children to play with sharp tools or machinery. (8) 

Nothing in a first aid kit should be poisonous except tincture of iodine. (8) 

Poisons shou!d be kept where children cannot get hold of them. (8) 

Resting when you are tired is a safety precaution because it saves the body from strain 


and over-fatigue. (7) 
Bad accidents in camping are usually caused by guns, falls, fire, and water. ( 


i) 

A dog bite may carry rabies to children. (7) 

A safety council helps children to prevent accidents. (6) 

Most lives are lost in fires because no preparation has been made for the emergency and 
the people involved do not know how to act. (6) 

Severe bleeding must be checked quickly or death may result. (5) 

A good driver obeys the traffic rules and regulations. (5) 

Everyone should know what to do when someone is hurt. (4) 

Sunstroke can be avoided by keeping the head covered and by avoiding long exposures to 
direct sunlight during hot weather. (4) 

It is dangerous to rub a frozen part or to warm it too quickly. (4) 

The prevention of unnecessary deaths from accidents demands a continuous campaign of 
education against carelessness and thoughtlessness. (2) 

In case of suffocation time is a vital factor and immediate action is necessary. (2) 

The diabetic child should always be taught to take care of himself. (2) 


Bacteria, Viruses, and Immunity 


All boys and girls should at least be vaccinated against smallpox. dipththeria, tetanus, and 
whooping cough. (10) 

Flies and mosquitoes may carry disease. (9) 

Most disease-producing bacteria grow best in dark, warm, damp places. (9) 

There is no vaccine that guarantees immunity to colds. (8) 

The eyes, ears, nose, mouth, and skin are avenues through which germs may enter the 
body and cause disease. (7) 

Pollen allergy can he detected by skin tests. (6) 

Promiscuous spitting spreads disease and should be avoided. (4) 

Antitoxin cures diphtheria and tetanus if taken in time. (4) 

Colds are caused by germs called viruses. (3) 

Certain of the sulfa drugs and antibiotics are effective in treating some types of pneu- 
monia. (3) 

Hay fever and other similar diseases are due to allergies. (2) 

Germs may pass through a broken eardrum and cause trouble inside the ear. (2) 
Titraviolet light is helpful because of its ability to kill many pathogenic bacteria. (2) 
When a person has had diphtheria or has received an injection of toxoid, he makes his 
own antitoxin and is immune to diphtheria. (2) 

Quinine and other drugs cure the symptoms of malaria. (2) 

The bacteria that cause tuberculosis are rod-shaped and are called tubercle bacilli. (2) 

A high white blood count indicates that the body is trying hard to defend itself against 
invading bacteria. (2) 

In the treatment of pneumonia serums have been used with good results, (2) 

Poisonous substances called toxins are formed by the growth of certain germs both inside 
and outside the body. (2) 
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76. There are three major forms of bacteria. (2) 

77. The tuberculin test is a diagnostic test to determine whether a person has or has had 
tuberculosis. (2) 

78. A vaccine prevents disease and an immune serum helps to cure or lessen the severity of 
disease. (2) 


V. Cleanliness 


79. The school fountain must be clean and properly constructed for children. (10) 

80. Animals that are not clean do not belong in the house. (10) 

81. Clean hands and bodies help in guarding against disease. (10) 

32. Baths with warm water and soap are necessary if the skin is to be kept in good condi- 
tion, (10) 

83. In order to be healthy, children must wash their hands and faces before eating and wash 
their hands after going to the toilet. (9) 

84. A warm bath before bedtime helps children sleep. (8) 
Children should breathe only clean fresh air. (8) 
The skin regulates body heat, protects tender parts beneath, and gives us our sense of 
touch. (8) 
Dirty feet are good growing places for the mold that causes athlete’s foot. (6) 
Feeling clean may help children to sleep well. (5) 
Wearing shoes is the biggest safeguard against hookworm. (2) 
The color of the skin comes from the pigment in the deep layers of the epidermis. (2) 


Infectious and Parasitic Diseases 


Colds are catching. (10) 

Measles are catching. (10) 

Children who cover their noses and mouths when they sneeze or cough protect others. (10) 
Head lice are carried from one person’s head to another's by hats, combs, and brushes. 
(10) 

A sore throat may be the first sign of a cold or of some children's disease, (10) 

A cold that is neglected may spread and cause serious infection. (10) 

Impetigo and scabies are communicable. (10) 

In order to prevent the spread of colds children should cover their noses and mouths with 
handkerchiefs when they sneeze. (10) 

There are three serious diseases that one need not have today because of vaccination: 
smallpox, diphtheria, and typhoid fever. (9) 

Whooping cough is a dangerous disease caused by bacteria. (8) 

Pinkeye is a catching disease caused by germs, (8) 

A dog bite may carry rabies to children. (8) 

Whooping cough is very catching from the first day when a person seems to have a slight 
cold until he stops coughing after four weeks. (8) 

Chickenpox lesions occur as tiny water blisters that rupture easily and may cause pitting 
of the skin. (8) 

Dust clogs the nose, irritates the throat and may predispose to colds. (7) 

Children with rheumatic heart disease commonly exhibit a murmur, which is a hissing or 
blowing sound heard with the stethoscope. (6) 

Common ailments such as headache, sore throat, running eyes, nausea, and fever may be 
early symptoms of a communicable disease. (6) 

A carrier of disease harbors germs in his body without being sick himself. (6) 

The hookworm is a tiny worm that gets into the body usually by way of the skin of the 
foot and causes disease. (5) 

Tetanus may follow any wound, even one which seems trivial, but particularly those that 
are deep and contaminated with dirt. (5) 

Diphtheria is one of the most dangerous diseases for smal) children. (4) 

X-ray is used to tell if tuberculosis has causd damage to the lungs. (4) 

Children of tuberculous parents may contract tuberculosis because of exposure. (4) 
Scarlet fever is a dangerous disease because it may cause deafness, weak heart, or other 
defects. (4) 

Since the openings from the sinus into the nose are not large, they may become blocked 
up and cause a painful and serious infection. (4) 

The diet of the child is important in the prevention of tuberculosis. (3) 

The child handicapped with cerebral palsy expends more energy than the normal youngster, 
and in consequence tires more easily. (3) 

Hookworm disease causes a tired, lazy feeling and in severe cases may seriously interfere 
with growth, (3) 

The greatest danger to the ear is an infection in the middle ear. (2) 

When a person has a cold or sore throat the infection may spread to the ears by way of 
the eustachian tube. (2) 
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Most children with tuberculosis show no symptoms of illness. (2) 

When infantile paralysis is present in a community any child with the slightest symptoms 
of a cold or fever should be given the most careful study by a physician. (2) 

Measles and German measles are two different diseases and one provides no protection 
against an attack by the other. (2) 

Exposure to cold is an inciting factor in many casces of pneumonia. (2) 

Acute infectious diseases of the upper respiratory tract are the chief inciting causes of 
pneumonia in children. (2) 

Influenza and other diseases may result in chronic middle ear disease. (2) 

Cardiac involvement is one of the most common manifestations of acute rheumatic fever. 
(2) 

The commonest heart disorder of childhood is rheumatic heart disease. (2) 

The school program should be modified to suit the needs of a child with heart disease, (2) 
Malaria is caused by tiny animal parasites and is carried from person to person by certain 
mosquitoes. (2) 

Vaccines can prevent whooping cough in small chlidren. (2) 

Rocky Mountain spotted fever could be eradicated were it possible to dispose of insect 
carriers of the disease. (2) 

Sanatorium treatment for tuberculosis consists largely of rest, fresh air, good food, and 
drugs. (2) 


Heart and Circulation 


Red blood cells carry oxygen to all parts of the body and white cells are guards against 
disease. (9) 

The heart beats faster in children than in adults. (8) 

A healthy heart works much better if it has sufficient rest. (8) 

Poor circulation of the blood to the hands and feet is sometimes caused by cold weather. (7) 
Blood vessels consist of three basic types—arteries, veins, and capillaries. (6) 

When a healthy person is at rest, the pulse rate is usually betwen 60 and 90 beats per 
minute. (5) 

The brain more than any other part of the body needs a constant supply of blood. (5) 
Rheumatic fever affects the heart muscle and valves and as a result the heart is weakened 
and often enlarged. (3) 

Hemophilia is a disease of blood platelets which prolongs ciotting time. (2) 


Cancer 


Cancer is not hereditary or contagious. (3) 
There are three currently accepted treatments for cancer—surgery, X-ray, and radium, (2) 


Dental Health 


Good teeth are important to health. (10) 
The dentist helps children to care for their teeth. (9) 
Good food helps teeth to grow strong, makes them hard and solid, and is of value in 
preserving them. (9) 
Poisons from decayed teeth may be carried by the blood to other parts of the body. (7) 
Six-year molars are important because they grind food during the time when the primary 
teeth are being replaced with permanent ones. (6) 
Irregularly placed teeth should be corrected during childhood by a competent dental 
specialist called an “‘orthodontist.”” (5) 

151, X-rays should be made periodically to detect small cavities in the teeth. (4) 


X. Mental Health 


152. Nerve endings in the skin give the sensations of touch, heat, cold and pain. (9) 

153. Information concerning sex should be given in reply to a child’s question. (8) 

154. The nervous system makes it possible for muscles in many different parts of the body to 
work together for a common purpose. (6) 
Even normal children occasionally show some aggressive behavior. (4) 
The attitudes of parents play a major role in the development of a child's personality. (2) 
Care of mentally deficient children is institutional, as average homes are physically, 
socially, and economically unable to cope with them, (2) 


Food and Nutrition 


158. Milk is the best food for boys and girls. (10) 

159. Tea and coffee are not good drinks for children. (10) 
160. Water is essential to life. (10) 

161. On a cold day it is best to eat a warm lunch. (10) 
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Proteins are the principal building materials of the body. (10) 

Food should be protected from flies as they may spread disease from person to person. (10) 
30ys and girls must eat good food and drink water every day in order to maintain health 
and growth. (9) 

Food and milk will keep longer if they are kept cold. (9) 

Various foods are necessary to prevent certain diseases. (9) 

In planning meals for a day, it is necessary to make sure that you have enough of all the 
food materials which the body needs for energy, building and repair and health protection. 
(9) 

The best milk comes from healthy cows. (9) 

Fruit has a place in every meal. (9) 

A good appetite is one sign of health. (9) 

Healthy people like to eat. (9) 

Sugar is a good energy food because it is digested quickly and supplies energy at once. (9) 
It is not wise to inciude too much sugar in the ordinary diet because sugary satisfies the 
hunger and destroys the desire for other essential foods. (8) 

Good meals include some rough food which helps eliminate waste from the digestive tube 
within the body. (8) 

Cod-liver-oil helps to keep boys and girls healthy and to prevent colds and rickets. (8) 
It is usually not good to eat too much between meals. (8) 

Only pure water is good to drink. (8) 

Unless proper care is taken foods will spoil and become unfit to eat. (8) 

Disease germs grow readily in milk and may cause sore throat, scarlet fever, diphtheria, 
or typhoid fever. (8) 

Iron helps to give blood its red color. (8) 

Malnutrition often causes a person to tire easily and weakens body resistance to disease, 
(8) 

Raw fruits and vegetables must be washed clean before eating. (7) 

Inside the body foods are changed into simpler forms that can be used for fuel or for the 
growth and repair of cells. (7) 

The sudden loss of appetite in a normal child usually indicates acute illness. (7) 

Lack of sunlight may cause bones to become weak. (7) 

Vitamins are substances found in certain foods that are needed for health and growth. 

A good breakfast will help children to keep warm on cold mornings. (6) 

Calcium, phosphorus, and vitamin D are essential for building healthy bones and teeth. 
Vegetables and fruits lose vitamins in cooking. (6) 

Fresh vegetables and fruits protect the body against scurvy. (5) 

The liver is a storehouse for fuel that the body uses for the production of energy and 
heat. (5) 

Calcium and iron are two important minerals that often are in short amounts in the diet. 
(5) 

A healthy stomach is a disinfecting station of great value. (5) 

Pork should always be thoroughly cooked to prevent the disease called trichinosis. (5) 
Good eating habits are essential for healthy children. (5) 

Foods highly seasoned may irritate the lining of the stomach. (4) 

Pasteurized milk is safer to drink and will keep longer than raw milk. (4) 

In regions where the soil has low iodine content, people may develop a condition called 
goiter. (4) 

Gastric juice comes from the cells lining the stomach and starts the digestion of protein 
food. (4) 

Pellagra, a disease that brings about sore mouths and flaming skin rashes, as well as 
digestive upsets and nervous disorders, is an example of a food deficiency disease. (2) 


Sleep and Rest 


Children who are ill should rest in bed. (10) 

After playing, children need rest. (10) 

The younger you are the more rest you need. (10) 

Sleep and rest are natural ways by which the body restores its strength and power. (10) 
The amount of sleep needed depends partly on the person's age, the amount of exercise he 
takes, and his general health. (10) 

A regular hour for going to bed and getting up encourages sound sleep, (10) 

Sleep rests every part of the body and helps it to get ready for the next day's work and 
play. (10) 

Good sleeping habits will help a person to get the most out of sleeping hours. .{8) 

Children who have colds should stay in bed, (8) 

The body builds itself up while resting. (8) 

A rested body is better able to defend itself against harmful germs than is a tired body. (8) 
Children need appropriate rest at different intervals. (7) 
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Children must prepare for bedtime in order to go to sleep quickly. (7) 

Sleep and rest, good meals at regular times, exercise and fresh air, are the best helps to 
healthy nerves and the brain. (6) 

Overwork and over-fatigue, when accompanied by little rest and sleep, form a combination 
of factors that weaken the body’s resistance to disease. (5) 


Posture and Exercise 


The right kind of exercise trains the muscles and makes them strong. (10) 

Play and exercise every day help the body to get rid of wastes. (10) 

Exercise makes muscles tired and rest or sleep will help refresh them. (10) 

Play and exercise improve the appetite and digestion. (10) 

Swimming is an exercise which brings into play every muscle of the body. (10) 
Proper posture allows all the body organs to do their best work. (10) 

Good posture is one sign of health. (9) 

The tone of the whole body is improved by exercise. (9) 

Good posture helps children keep well and strong. (8) 

Posture is important in building a good framework for the body. (8) 

A good sitting position helps blood to circulate. (18) 

Exercise increases the rate of breathing and also makes the heart beat faster. (7) 
Anything that helps make children strong and healthy, helps them have good posture. (6) 
A straight framework is necessary if bodies are to attain their greatest strength. (6) 
Proper rest after vigorous exercise is necessary in order to get rid of lactic acid. (6) 
Good posture should be a habit. (5) 

Chest expansion should increase with growth. (5) 

Voluntary muscles never work unless they are called into action by the nerves. (4) 


Recreation and Play 


Recreation helps children to grow to be strong and to be healthy. (10) 

In general, summer camp is a valuable experience for the average healthy child. (8) 

Good physical education in school lays a foundation for happy, heajthful adult recreation. 
(6) 


Elimination of Wastes 


A child should go to the toilet to get rid of wastes whenever he feels the need. (9) 

Cereal and bread made from whole grains help people to have a bowel movement regularly. 
(8) 

Wastes in the large intestines are made up of bacteria, dead cells, secretions, and the parts 
of food that the body cannot digest. (8) 

The large intestines can be trained to clear themselves of waste material without the 
aid of medicines. (8) 

Perspiration keeps the body cool and carries off waste materials. (8) 

The wastes produced by working cells are picked up by the blood and carried to the kid- 
neys for removal. (7) 


Clothing 


Warm clothes prevent heat from leaving the body. (10) 

Clothes must be worn according to the season of the year. (10) 

Rubbers and raincoats should be removed when indoors, hecause by keeping out air they 
do not permit adequate evaporation of sweat from the skin. (10) 

The clothing you wear helps to keep the body at the right temperature. (9) 

Clothes should fit the weather as well as the person wearing them. (9) 

Wet clothes make the skin cold and may help lower resistance to sickness. (8) 

Children’s clothing should be light, loose, and easy to clean. (6) 


Light and Air 


Good light is essential for good reading. (9) 

When the thermometer says ‘0 degrees, the air temperature is just about right. (8) 

All living things use air in some way. (8) 

The skin protects the body from heat and cold. (8) 

Steady quiet breathing shows that a person is taking air into the lungs that is needed to 
keep the blood stream supplied with oxygen. (8) 

Air should usually enter the body through the nose rather than through the mouth because 
the nose is better equipped to prepare air for the lungs. (8) 

Mold grows without sunshine and spoils food. (6) 

As long as the body is well and healthy the body temperature remains almost constant. (6) 
Carbon dioxide like oxygen is part of the air and is necessary for plants amd animals. (4) 
Heat will relax the blood vessels of the skin while cold will contract them. (4) 





Concepts of Healthful Living 
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Earache is & sign of trouble and should get prompt attention. (10) 

A person who is color blind cannot tell which things are colored green, and which are 
colored red. (8) 

Good eyesight is essential in the development of a healthy child, (6) 

The structure of the eye is like that of a camera. (5) 

Air which is set into motion by vibrations produces sound waves. (5) 

It is a poor practice to place objects in the ear. (5) 

Injury to the eardrum causes pain and sometimes interferes with hearing. (4) 

The hard of hearing child usually rates lower in leadership and is much less aggressive 
than a normal hearing child, (4) 

Cross eyes may be corrected through proper medical care. (4 

The heredity of color-blindness has been worked out, and it may serve as a pattern for 
virtually all of the other sex-linked traits. (2) 


Health Service 


The doctor cares for children when they are ill, (10) 

The school nurse gives children first aid and helps them with their health needs. (10) 
Children should be vaccinated before they go to school. (10) 

The first essential of healthy school living is to keep the classroom clean. (9) 

A podiatrist treats simple diseases of the feet. (8) 

The health examination is the first step in any sound health program. (8) 

An oculist examines children’s eyes and prescribes glasses. (7) 

The American Red Cross teaches people how to give first aid. (7) 

The sounds which come through the stethoscope tell the doctor wheher or not a person's 
heart and lungs are working properly. (7) 

A doctor has many special ways of finding out whether the body is as healthy as it can 
be. (7) 

Doctors believe that people can do some things to give their bodies the best chance to 
resist colds. (6) 

Speech quality of the voice can be improved. (6) 

A health examination every year helps a person to keep well and strong. (5) 

The safest procedure to follow when there is pain in the abdomen for three or four hours 
is to stay in bed and call a doctor, (5) 

Diseased and enlarged adenoids and tonsils should be removed. (4) 

Mechanical aids to breathing are part of the equipment of all big hospitals today. (3) 
The Schick test determines whether or not a person will get diphtheria if the diphtheria 
germ gets into the body. (3) 

The Snellen Chart is useful in testing vision, (3) 

The Federal Government carries on many surveys to aid the sick and injured. (3) 

The necessity for Wood's Light examination in the schools, both for diagnosis and follow- 
up of ringworm of the scalp, is established beyond question. (3) 

Removal of tonsils and adenoids is one way to prevent continued trouble with the middle 
ear and mastoid process. (2) 

Hearing is tested in the schools by such tests as: the whisper test, watch test, or by the 
the audiometer. (2) 

An important reason for having a thorough health examination every year is to discover 
foci of infection. (2) 


Community Health 


Dirty garbage and manure help breed flies. (10) 
Health officers quarantine people who are sick with certain diseases in order to prevent 
the spread of disease. (10) 
A good place to live must be warm and dry. (9) 
Good housing is necessary for good health. (8) 
Towels and wash basins in public washrooms or other public places are sources of 
infection, (8) 
The State Board of Health tests and approves food and water. (8) 
The food inspector guards the public health by making sure that food sold in the stores 
is clean and fresh and carries no germs, (8) 
Health Departments are interested in preventing and controlling communicable diseases. (8) 
Drinking water which is not pure may cause disease. (7) 
The use of filters and chlorine keeps the city water supply clear and pure. (6) 
Proper disposal of wastes is important in preventing typhoid fever. (6) 
Methods of avoiding dust in working conditions can reduce the thumber of cases of 
silicosis. (2) 

(Submitted 12-9-52) 





Comparison of Testers and Subjects in 
Administering Physical Fitness Index Tests 


DONALD K. MATHEWS 


Springfield College 
Springfield, Massachusetts 


THE TECHNIQUE OF administering the Physical Fitness Index (PFI) test 
in physical education is frequently quite inaccurate. Skill in the use of 
measuring instruments needed for this test requires much practice under 
trained supervision, Although the instruments themselves are properly 
calibrated, they cannot produce results better than the testing capabilities 
of the individuals using them. 

The purpose of this study was to compare the scores obtained when PFI 
tests are given to non-oriented subjects by inexperienced testers with the 
results obtained when the subjects are oriented and the testers are experienced. 


Procedure 


The subjects utilized in this study were 4] physical education seniors en- 


rolled in a Tests and Measurements course at Springfield College. The entire 
PFI battery was administered twice to these students under the following 
conditions: 


First test: In the initial testing situation, the subjects had had no prior 
experience in taking PFI tests. The testers were seven inexperienced senior 
students in the course, who administered the tests for the first time. 

Second test: The same subjects were again given the PFI battery, thus 
benefiting from the previous experience. This time, however, the testers 
consisted of the Tests and Measurements Laboratory staff (all of whom had 
administered the PFI on numerous occasions). 

Other conditions under which the experiment was conducted were as fol- 
lows: The two tests were given one week apart. As the testing was a class 
assignment, the student testers were to be graded, thus insuring a conscien- 
tious effort on their part. The PFI test techniques were as described by 
Clark (1). 


Statistical Analysis 


In analyzing the test results obtained in this study, two statistical pro- 
cedures were utilized, as follows: 

1. Correlation: Coefficients of correlation were computed by the product- 
moment method for the results obtained under the two testing situations for 
each of the test items in the battery and for the PFI itself. These results 
were then compared with similar correlations reported for these tests. Es- 
tablished objectivity coefficients for the tests are as follows (2): 
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2. Comparison of Means: The differences between the means obtained for 
each of these tests and the PFI under the two testing situations were com- 
puted, These differences were tested against the null hypothesis based upon 
“Students” distribution (3) to determine their statistical significance. On 
this basis ¢ ratios of 1.69 and 2.44 for 41 cases denoted significance at the 
05 and .01 levels of confidence respectively. These t’s were chosen because 
differences were measured in a positive direction only. The data were re- 
garded as obtained from correlated groups. 


Results 
Table 1 contains the results of this experiment. A discussion follows. 


TABLE 1 


Correlations and Differences Between Means Obtained by Skilled and Unskilled Testers 
in Administering PFI Tests to College Men 


| | 


| Standard 
Difference error 
Skilled Unskilled | between | of 
Test item | testers testers means | difference 





Means 








Pull-ups 9 | 9.5 8.8 | 7 
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Lung capacity ——____ 81 310.0 295.0 | 15.0 3.67 * 
PFI 71 107.0 90.0 17.0 | 1.68 | 10.1 
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Pull-ups: The correlation between the pull-up tests administered by the 
experienced and non-experienced testers was .99, indicating excellent agree- 
ment in the relative positions of the subjects on the two tests. This high 
coefficient exceeds those previously reported as noted above; it may be attrib- 
uted to the fact that both the testers and subjects had become thoroughly 
familiar with this test in other aspects of their physical education program. 
The experienced testers, however, obtained higher scores than did the non- 
experienced testers; the mean scores were 9.5 and 8.8 pull-ups, respectively. 
The difference was .7; the t was 7.0, This difference was statistically sig- 
nificant well beyond the .01 level of confidence. Thus, it was demonstrated 
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that experienced testers obtain appreciably higher scores than non-experienced 
testers in administering this test. 

Push-ups: The correlation of .89 shows considerable agreement between 
the skilled and unskilled examiners and compares well with the established 
correlation of .90, The average push-ups obtained by the skilled examiners 
was 14.0, while the mean obtained by the non-skilled examiners was 11.2. 
The obtained difference of 2.8 push-ups between the means resulted in a ¢ 
of 7.7, which is signficant well beyond the .01 level of confidence. This rather 
large difference, accompanied by an r of .89 indicates that the inexperienced 
testers, although fairly consistent with the trained testers in their scoring, 
jeopardized the final PFI score. This poorer performance was due to allowing 
the subjects to go beyond a 90-degree angle in downward movement of dip. 

Leg lift: Certainly the most difficult test to administer in the PFI battery 
is the leg lift; the correlation of .48 clearly illustrates the lack of agreement 
between the experienced and non-experienced testers. The mean obtained by 
the skilled testers was 1418 while the unskilled examiners obtained an average 
of 1196, a difference of 222 pounds. A t of 6.4 indicated the difference be- 
tween these two means was significant beyond the .01 level of confidence. 

\ great deal of experience is demanded in the administration of this test 
as the data reveal. Inability to obtain proper results with the leg test is 
frequently the cause of low PFI scores obtained in using this battery in 
physical education. 

Back Lift: Even though the back lift appears to be an easy test.to admin- 
ister, experienced testers and subjects obtain more valid results. The obtained 
r of .74 cannot be considered satisfactory when contrasted with correlation 
of .88 established for the test. The experienced testers obtained a mean of 
542 pounds, while the inexperienced testers reported an average of 464, a 
difference of 78 pounds. The ¢ of 7.8 is significant well beyond the .01 level 
of confidence. 

Lejt grip and right grip: The objectivity coefficients of .62 for left grip 
and .70 for right grip respectively were surprisingly low. The mean obtained 
by the experienced testers for left grip was 121 pounds, while the inexperi- 
enced examiners recorded an average of 106 pounds, The difference of 15 
pounds resulted in a ¢ of 6.4, significant beyond .01 level of confidence. 


The results of the right grip data somewhat parallel that obtained with the 
left grip. The mean reported by the skilled examiners was 135 pounds, while 
the average obtained by the non-skilled testers was 121, a difference of 14 
pounds. This difference is significant well beyond the .01 level of confidence 
as the ¢ of 6.6 indicates. 

These data illustrate the necessity of proper technique in such a simple 
test as grip strength. 

Lung capacity: Perhaps the easiest and most consistent test to administer 
in the PFI battery is lung capacity. The data collected by the skilled exam- 
iners showed poor agreement with those obtained by the non-skilled testers. 
The objectivity coefficient of .81 is far too low when repeating the same test 
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on the identical group. The average of 310 cc. obtained by: the laboratory 
staff was 15 cc. greater than the mean of 295 cc. recorded by the student 
examiners. This resulted in a ¢ of 4.1, significant beyond .01 level of con- 
fidence. 

Physical Fitness Index: The correlation between the PFI administered by 
the experienced and non-experienced testers was .71, indicating poor agree- 
ment in the relative positions of the subjects on the two tests, as contrasted 
with the objectivity coefficient of .94 established for this test. The average 
reported by the unskilled examiners was 90, which is 10 points below the 
national norm; the experienced testers obtained an average PFI of 107. The 
difference of 17 points between the PFI’s obtained by the inexperienced and 
experienced testers has higher statistical significance than has any of the 
single test items; the t was 10.1. The average PFI of 107 contrasts well with 
results reported for similar groups of physical education students, 


Summary and Conclusions 

The correlation of .99 between pull-ups and .89 between push-ups respec- 
tively were the highest correlation coefficients obtained. The remaining 
correlations ranged from .48 to .81, much too low when being thought of in 
terms of objectivity. 

The high r between pull-ups is probably due to the fact that the subjects 
and the student testers had become thoroughly familiar with this test in 
other phases of the physical education program. 

The correlation of .89 for push-ups was quite high, but the difference of 
2.8 between means was significant well beyond the .01 level of confidence. 
This difference might be attributed to the fact that the inexperienced exam- 
iners jeopardized the subjects’ scores by allowing them to go beyond a 90- 
degree angle in the downward movement of the dip. 

The lowest correlation was .48, which indicated poor agreement between 
the laboratory staff and the inexperienced testers for leg lift. This result 
would be expected, owing to the difficulty involved in administering this test. 

In every case, the computed ?’s indicated that differences existed between 
the obtained means, which were significant beyond the .01 level of confidence. 
These differences were always in favor of the experiencd examiners, that is, 
the laboratory staff consistently obtained the higher scores for each test. 

The results of this experiment clearly illustrate the fact that the PFI test 
can be no better than the capabilities of the examiners. Furthermore. the 
learning factor would certainly help to account for more valid scores; there- 
fore, one or more practice sessions should precede the actual testing program. 
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THERE HAVE BEEN only a few studies showing the effects of physical 
training on the cardiac output. One of the earlier studies by Henderson, et 
al (1), showed that athletes tended to have much slower pulse rates and larger 
stroke volumes than sedentary students. These investigators used the ethyl- 
iodide method to measure the cardiac output; hence, there is some doubt as 
to their findings. 

Christensen (2) showed that the stroke volume increased with training 
when the intensity of the exercise was progressively increased. Dawson (3) 
likewise showed an increase in stroke volume with training but only indirectly, 
since the pulse pressure and the pulse rate pulse pressure product were used 
to estimate it. 

Stewart and Watson (4) claim, however, that the greater stroke volume in 
athletes is relative, since by dividing out body weight no difference exists 
between athletes and non-athletes. 

The majority of studies have shown either a comparison of athletes and 
non-athletes or have used rather inaccurate methods of measuring the blood 
flow. Because of this, there is some doubt as to the actual effects of training 
on the cardiac output. 


Purpose of the Study 


This study was conducted to show the effects of training on the cardiac 
output during a training program and to see if any changes made would be 
reflected in the reaction of the body to the stresses of high altitude. An in- 
terest in the effects of training on the ability to withstand high altitude is no 
new problem but very important with increasing importance of aviation. 

Here also, there have been several studies showing the effects of altitude 
on the cardiac output, but the results have been somewhat varied. Helmholz 
(5), along with Starr and McMichael (6), showed that an increase occurred 
in the blood flow at high altitudes while Schneider (7), and Motley (8), 
reported that the blood flow decreased at high altitudes. 

This study will add to this phase of investigation and at the same time 
attempt to throw some light on the possibility that the condition of the body 
may determine the reaction to altitude stresses. 


1Now at the University of California, Santa Barbara. 
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Effects of Physical Training 


Subjects and Training Program 


Three male graduate students in Physical Education at the University of 
Illinois were used as experimental subjects. The subjects were 22, 23. and 
30 years of age and in sound physical health. 

The subjects ran five days per week either on an indoor or outdoor track, 
depending upon the weather conditions. The running schedule was as follows: 


Monday—jog % mile, two 880-yard runs, two 220-yard runs. 

Tuesday—jog 1% mile, six 440-yard runs, two 220-yard runs. 

Wednesday—jog % mile, one 2-mile run. 

Thursday—jog 1% mile, four 440-yard runs, four 220-yard runs. 

Friday—jog % mile, two 880-yard runs, two 440-yard runs. 

Each week the schedule was intensified by having the subjects add one 
extra run to the daily program. Each of the runs was made at the subjects’ 
maximum speed. 


Testing Procedure 


The subjects were taken to the laboratory and tested several times at ground 
level and at 15,000 feet simulated altitude, until they became accustomed to 
the procedure and acquainted with the equipment used. The subjects were 
tested in the mornings at 8 o'clock in the post absorptive state, i.e., at least 
12 hours after a meal. 

The ground level tests were given on Mondays and Wednesdays and the 
altitude tests were given on Tuesdays and Thursdays in a particular testing 
week. During a testing week, then, each subject was tested twice at ground 
level and twice at altitude. It would have been better to test at ground level 
and altitude on the same day, but this was impossible since other departments 
were using the decompression chamber and a limited time was given to each 
department. 

In order to help offset the day-to-day fluctuations on the measurements, 
it was decided to test on alternate days and average the results found, 

Fifteen thousand feet altitude (429 mm. Hg.) was reached at the rate of 
1,000 feet per minute in a decompression chamber. This corresponds to the 
rate of climb in the average military plane and is the figure used in other 
similar studies (5, 6, 9, 10). 

All the testing was done with a constant temperature of 78° F. and with 
relative humidity between 35 and 40 per cent. 

The subjects were tested every four weeks during a 12 weeks’ training 
program, then every four weeks during an eight weeks’ detraining program. 

The Grollman acetylene method was used to measure the cardiac output. 
The procedure was the same as described by Grollman (11), with the fol- 
lowing exceptions: 

1. The rebreathing was done at the rate of two respirations per five 

seconds as suggested by Chapman, et al. (12). 

2. The samples of gas were taken at the end of the fourth and eighth 

expirations. Bansi and Groscurth (13) as well as McMichael, et al. 
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(14), showed that there is a homogeneous mixture after four respira- 
tions; thus, this procedure was used in order to complete the sampling 
before 20 seconds to avoid the main recirculation effects. 
The O, intake needed for the cardiac output was determined by the 
Douglas Bag technique. All the gas analysis was done on a modified Haldane 
apparatus. 


Reliability of the Testing 

Twenty-six graduate students in physical education at the University of 
Illinois were tested twice—three to six weeks apart. The same procedure 
was used as was followed in this experiment. Table 1 shows the results of 
this testing. 


TABLE 1 
Results of Testing and Retesting Subjects in Circulatory Tests (3-6 Weeks Apart, N=26) 





| | j | Standard 

| error of 

| measurement! 
| Reliability! Average | Av. diff? | % meas. diff 
coefficient | per cent | Average ———| 2 

Measurement Units (Ty) change difference? VN V N—1I 





Os; intake _.____ ce/min. |  .80 13% 33.5 19.37 | 13.57% 
O:,4-y difference - cc/min. | 81 17% 4. 8.20 17.73% 
Minute volume | L./min. |  .86 14% ot 31 14.62% 
Stroke volume _..| cc./beat | 88 12% : 3.93 12.52% 
Pulse rate _...._| beats/min. Bt 6} 5% 3. 1.73 5.22% 
| Eee | 88 | 6% é 035 6.26% 





*Should be used to interpret the most probable error of a single observation. | : 

*Most probable difference based on the average of 3 cases (©f. H. M. Goodwin, Elements of 
the Precision of Measurements and Graphical Methods, New York: McGraw-Hill Co., 1920, 
pp. 16-17. 


Findings 


The changes made by the three subjects paralleled each other very closely. 
Because of this, and the space permitted. only the means of the changes are 
presented in Figure I. Since each subject was tested twice on each of the 
weeks tested, the mean points represent an average of six tests. 


Minute VoLuUME CHANGES 


The minute volume in liters per minute decreased slightly during the first 
four weeks of training at both ground level and at altitude. Between the 
4th and 12th week of training, the minute volume began to increase. At alti- 
tude during detraining the blood flow decreased, but at ground level con- 
tinued to rise for the first four weeks of detraining before decreasing. 

During training the minute volume increased 17.6 per cent at ground level 
and 5.96 per cent at altitude. Neither figure is very significant considering 
the 14 per cent average fluctuation found in measuring the minute volume 
(see Table 1). The gain at ground level was larger than the average variation 
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in the measurements, but is insignificant in the population reliability inference 
sense by Student’s tables. But if we consider that the minute volume changed 
slowly and continued to increase during de-training, then the change becomes 
of greater importance. 

An important change is seen when we look at the differences between the 
ground level and altitude minute volume. Before training the minute volume 
increased in all subjects when going from ground to altitude. The average 
rise was 17.6 per cent. At the end of training the minute volume increased 
in only one subject with the average rise being only 5.96 per cent. During 
detraining this change continued, until finally at the end of detraining the 
minute volume actually decreased slightly in all subjects as they went from 
ground level to 15,000 feet of simulated altitude. The effect of training 
developed more fully after the period of training ceased. This phenomenon 
has been observed in several associated cardiovascular studies, especially in 
the R- and T-waves of the ECG, which are usually higher after a few days 
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of rest when compared with those taken immedately at the end of the training 
period. 


STROKE VoLUME CHANGES 


The stroke volume after decreasing slightly during the first four weeks 
of training rose rapidly and reached a peak after eight weeks of training at 
the point where the pulse rate reached its lowest rate. At this point there was 
a gradual decrease which carried through to the end of de-training. The stroke 
volume, unlike the minute volume, decreased when going from ground to 
altitude before, during, and after training stopped. The increase in this 
measure was only slight in two of the subjects so that one subject caused 
the average decrease to appear larger than the actual picture. 

The stroke volume of the heart increased 36.6 per cent at ground level 
and 26.0 per cent at altitude during 12 weeks of training. Even though the 
peak was reached at the end of eight weeks of training, the changes were 
significant at the 20-per-cent (t = 2.91) and 30-per-cent (t = 2.07) levels of 
confidence and can also be compared to the 12 per cent fluctuation of the 
measurement.” (See Table 1). 


Oo-INTAKE CHANGES 


The changes in the O»-intake paralleled the minute volume very closely. 
The ground level O,-intake rose during training and continued to increase 
during the first four weeks of detraining. At altitude, the increase continued 
during training and began to decrease at the start of detraining. As with 
the minute volume, the O»-intake reversed its trend in all three subjects so that 
before and during training it increased between ground level and altitude, 
while during detraining there was a slight decrease in the O»-intake when at 
altitude. : 

The O»-intake increased 30.3 per cent (t = 2.19) at ground level during 
training and 12.4 per cent (tf = .902) at altitude. The increase at ground 
level occurred with little or no weight change in the three subjects. The Oo- 
intake came about with a lowered ventilation and an increase in the “true” 


CHANGES IN THE R.Q. 

The R.Q. of each subject decreased during the training program and 
increased during detraining. The average drop during 12 weeks’ training 
was 16.3 per cent (¢ = 2.6) at ground level and 11 per cent (t= 1.8) at 
altitude. These figures are significant at the 13- and 21-per-cent levels, respec- 
tively, but are about twice as large as the standard error of measurement? 


2The t values are given but, owing to the fact that the experimental subjects were not 
randomly drawn, the values are not as useful as comparison with the actual errors of 
neasurement. Any population inference cannot be very exact. 
3The standard error of measurement based on the re-test data (Table 1) is taken as 
o or 6.27 per cent; the obtained “t” values are 2.6 and 1.8 by R. A. Fisher’s table 
VN—-1 
(p. 53, Lindquist, Statistical Analysis in Educational Research). 
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and may also be compared to the 6 per cent average fluctuation of the 
measurement. (See Table 1). 

Regardless of training, the R.Q. always increased when going to altitude, 
suggesting the same trend as any work load inducing a respiratory distress. 


Putse RATE CHANGES 


The pulse rate decreased during training in all subjects, with the mean 
pulse rate reaching its low point after eight weeks of training. Both at 
ground level and altitude the pulse rate rose after eight weeks until the end 
of detraining. 

The average decrease during training was eight beats per minute at ground 
level or 12.7 per cent (t= 2.43) and eleven at altitude or 13.7 per cent 
(t= 2.6,). By “Student’s” tables, these t values are significant at the 15 
per cent and 13 per cent levels, respectively. 

Before training, the pulse rate rose an average of 17 beats per minute when 
going to altitude and rose only 11 beats per minute after eight weeks of 
training. 


Summary of the Findings 


In this study, three graduate students at the University of Illinois partici- 
pated in an endurance running program for 12 weeks and then detrained for 
eight weeks. The quiet sitting cardiac output and related measurements of 
each subject were taken every four weeks both at ground level and at 15,000 
feet simulated altitude. 

From the results of this study the following summary of the findings is 
made: 


1. During 12 weeks of training changes were made at ground level in the 
stroke volume, O»-intake, pulse rate and R.Q. The stroke volume and O.- 
intake increased while the R.Q. and pulse rate decreased, The changes are 
important when compared to the retest errors of measurement and cannot 
be strictly evaluated by the ¢ test. In other words, the changes are important 
and significant as related to the errors of measurement for the subjects used 
but cannot be guaranteed by population sampling statistics because the sub- 
jects were not randomly drawn. 

2. At altitude, only the pulse rate and R.Q. made changes as large as at 
ground level during training; however, the other changes made at altitude 
were in the same direction as those at ground level even though not as great. 

3. During detraining, all the measurements reversed themselves at altitude, 
while at ground level the O2-intake and minute volume didn’t start to reverse 
and even increased until four weeks after training stopped. This “delayed 
rise” has been observed in other cardiovascular measurements. 

4. The Oo-intake, minute volume, and stroke volume decreased slightly 
during the first four weeks of training indicating a possible fatigue effect not 
overcome for a month. 

5. The R.Q., pulse rate, and stroke volume made similar changes when 
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going from ground level to altitude regardless of training; the R.Q. and 
_ pulse rate increased while the stroke volume always decreased at altitude. 
These changes presumably reflect the stress associated with going to altitude. 
6. The effects of training were seen in the reduced reaction to the stress 
at altitude. Before training, the pulse rate increased 17 beats per minute 
going from ground to altitude, the heart minute volume increased and the 
stroke volume decreased, whereas, the O.-intake increased to compensate for 
the anoxia at altitude. After training ended, the pulse rate rose only 11 
beats, and the O.-intake along with the heart minute volume reached a point 
where they no longer increased at altitude, the fatigue or stress effects being 
less noticeable, probably due to strengthening of the cardiovascular system 
by training. After training, the subjects still reacted to the stress at altitude 
but less effect was registered, as evidenced by the R.Q. and pulse rate measure- 
ments being approximately equal to those found at ground level before train- 
ing. The trained subject thus had a greater margin of fitness at altitude. 
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NOT INFREQUENTLY, achievements in sports and successful performance 
in emergencies demand a high level of respiratory and cardiovascular fitness. 
It is not surprising, therefore, that physical educators and athletic coaches 
have been intimately concerned with the development of these physiological 
systems, It follows that techniques for measuring the effectiveness of ree- 
reational and training programs as they contribute to such development are 
indispensable. A method of securing physiological data of a subject’s response 
to stress should be useful to the average coach or physical education teacher. 
The simplicity and practicability of the Harvard Step Test (5) justifies 
exhaustive investigations of its validity. The “Recovery Index,” sometimes 
called the “Fitness Index,” as employed in this test is defined as follows: 


duration of exercise (in seconds) & 100 
Recovery Index = —-—-———_ — —— —_ 
2 & sum of pulse counts in recovery 


This index has been called the Harvard Step Test Score because the exercise 
generally employed requires the subject to step onto a 20 inch bench at a 
rate of 30 steps per minute up to a maximum of 5 minutes. Brouha and his 
co-workers, however, have used other forms of exercise including treadmill 
running (20), pedalling a bicycle ergometer (13), rowing (4), and pulling 
a weight which is proportional to the body weight of the subject (20). Within 
certain limits the form of exercise probably is not important insofar as the 
physiological interpretations are concerned (20). 

Shortly after the Harvard or Five-Minute Step Test was introduced (20), 
additional evidence appeared to support its validity as a measure of cireula- 
tory efficiency (7, 14). Scores were reported for 21 varsity oarsmen on maxi- 
mum exercise pulse rate, post-exercise pulse rate (Recovery Index) and post- 
exercise blood lactate for a five minute run on the treadmill at seven miles 


per hour, 8.6 per cent grade. Maximum pulse rates were recorded continu- 


ously by means of a cardiotachometer. Blood samples for lactate determina- 

tions were taken five minutes after the end of exercise. Individual and mean 

scores were given for the subjects before and after a 12-week training period. 
~~ 


v 
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Gallagher and Brouha (14) originally presented these data to show con- 
comitant improvement in the Recovery Index and other measures. With the 
authors’ permission, their data were analyzed further and the results consti- 
tute the basis of this report. 


Results 


Since all subjects, even before training, completed the five minute run, the 
Recovery Index represents only their post-exercise pulse rates. Thus: 
(300 sec.) 100 15,000 
Recovery Index = = 
2 (sum of recovery pulse counts) sum of recovery pulse counts 





An analysis of the data is presented in Tables 1 through 4. 


TABLE 1 


Descriptive Statistics for Recovery Index, Lactate and Pulse Rate Measurements 
on 21 Oarsmen 


Before 12-weeks Training 


Measurement Mean Range 





Recovery Index ——n 86.67 65-156 
Lactate (mgr./100 cc. blood) —. 104.57 ° . 53-166 


Max. Pulse Rate (Beats/min.) | 191.29 t | 172-205 





After 12-weeks Training 


Measurement Mean Range 


Recovery Index isd aiarasiakisseiabite bios 102.95 75-181 
Lactate (mgr./100 cc. blood) ~~! 80.43 21.8 41-142 
Max. Pulse Rate (Beats/min.) —.. -| 176.81 158-195 





TABLE 2 


Effect of Training on Recovery Index, Lactate and Pulse Rate Measurements 
on 21 Oarsmen 





— 
Mean 


Measurement | Improvement? | 








Recovery Index nivientestiasscn| ieee 
Lactate (mgr./100 cc. blood) _.| —24.14 
Max. Pulse Rate (Beats/min.) - —14.48 





1Minus values indicate negative change; i.e., the scores decreased with training. 
Probability that improvement is due to chance. 


a 





Maximum Pulse Rates 


TABLE 3 
Intercorrelation of Recovery Index, Lactate and Pulse Rate Measurements on 21 Oarsmen 


Before 12-weeks Training 





Measurement 








Recovery Index and Lactate sa 
Recovery Index and Max. Pulse Rate 
Lactate and Dax. Pause Kate FF... | 








After 12-weeks Training 





Measurement 








Recovery Index and Lactate a —.722 
Recovery Index and Max. Pulse Rate ——____ —.782 | .00 
Lactate and Max. Pulse Rate 665 | .00 

















1Probability that the computed coefficient represents a chance deviation from zero. From 
Fisher's z-tables. 


TABLE 4 


Partial and Multiple Correlation Coefficients for Recovery Index (1), Lactate (2), and 
Pulse Rate Measurements (3) on 21 Oarsmen 





| 
Partial } 
Correlation | 
Variables Correlated Coefficient pt 
—|- 





tes (Before training) —s 507 02 
tia2 (Before training) 3 Li Re ee ~.657 .00 
res (After training) te , 434 05 
tise (After training) ee te oi ol aoe a) 02 
fies (Before training) silt tte sabia 902 | .00 
ties (Afier training) aoe : ? 733 00 


1Prabability that the computed coefficient represents a chance deviation from zero, From 
Fisher's z-tables. 


Discussion 


The results described in Table 2 indicate that post-exercise pulse rate (Re- 
covery Index) is sensitive to a training program. This has been previously 
demonstrated and discussed by Gallagher and Brouha (14) and Brouha and 
Savage (7). Other data also substantiate these results (15, 16, 20). In the 
present study, maximum pulse rate and blood lactate both decreased with 
training. 

The statistically significant correlation coefficients of Table 3 indicate that 
Recovery Index reflects maximum pulse rate and post-exercise blood lactate. 
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This confirms other results in the form of scatterdiagrams (13). The coefh- 
cients between maximum pulse rate and Recovery Index were higher (—0.637 
and —0.782) than the coefficient of —0.32 reported by Hodgson (18). With 
so few subjects in her study (13 college women), the sampling error is quite 
large. This could account for the discrepancy. 


That the association between Recovery Index and lactate cannot be en- 
tirely explained by the correlation of Recovery Index and maximum pulse 
rate is illustrated by the partial correlation coefficients of Table 4. Similarly, 
when the effect of lactate is partialled out, the relationship between Recovery 
Index and maximum pulse remains significant. Since maximum pulse rate 
was taken during the run, it obviously reflects adjustment to exercise. Lactate 
was measured five minutes after termination of exercise and could measure 
recovery rate as well as exercise adjustment. This would explain the signifi- 
cant partial correlation coefficients and supports the suggestion by Brouha, 
et al, (6) that the Recovery Index reflects adjustment to and recovery from 
exercise. 

The value of blood lactate level after sub-maximal exercise as a measure of 
fitness has been studied extensively. Crescitelli and Taylor (9) and Astrand 
(2. Ch. VIII) summarize much of this literature. The evidence is convincing 
that trained endurance athletes, after a standard exercise, exhibit lower blood 
lactates than do subjects in a poorer state of training (3, 8, 9, 10, 19). Am- 
ple evidence is also available that an athletic program or daily hard manual 
labor will result in the accumulation of less lactate following a fixed task (11, 
15, 2 p. 92, 22, 24). These effects are apparently reversible (11). There is 
little doubt that part of the reduction in lactate is due to increased efficiency— 
that is, a reduction in 0.-requirement (4, 17, 23, 24)—but it probably also 
reflects a greater proportion of energy from aerobic processes (24). Miller 
and his associates (21), for example, observed only one significant physio- 
logical effect of 02 administration during sub-maximal exercise, namely a de- 
crease in post-exercise lactate. 

Training results in a lowered maximum pulse rate during a standardized 
exercise (9, 12, 15, 16, 26) and this effect too appears to be reversible (26). 
It is interesting to note that of the various physiological measurements taken 


by Taylor (25) during and after moderate exercise, maximum exercise pulse 
rate and post-exercise lactate correlated highest with “all-out” run times 
(—0.56 and —0.44, respectively ). 


In the present study, the correlation coefficients among Recovery Index, 
maximum pulse rate, and lactate were larger in every instance after a period 
of training. The difference was significant (1% level) only for the correla- 
tion of maximum pulse rate and lactate. The explanation for the low corre- 
lation of these two variables before training is not apparent. However, many 
details of the lactate mechanism are not clear. There is not agreement, for 
example, whether blood lactate levels off during sub-maximal exercise (9), 
whether maximum lactate occurs before or after the exercise (9), or how the 
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02— tension of the inspired air affects 0.— debt and post-exercise blood 
lactate (1). 

It is generally not feasible for the coach or teacher to measure maximum 
pulse rate or post-exercise blood lactate directly. However, if the data of 
Gallagher & Brouha are typical, Recovery Index. reflects these physiological 
measures surprisingly well. The results are all the more encouraging since 
the sample comprises only varsity athletes! Such a homogeneous group gen- 
erally exhibits a relatively small variance and consequently tends to decrease 
the magnitude of the coefficients of correlation. It is reasonable to assume 
that a more heterogeneous sample would yield even higher coefficients. Fur- 
thermore, since the reproducibility of lactate measurements is relatively poor 
(25), appreciable attenuation may be present. Eliminating errors of measure- 
ment would conceivably further increase the correlations involving lactate 
determinations. 


Summary 


Gallagher and Brouha (7, 14) reported maximum pulse rates, post-exercise 
blood lactates and Recovery Index scores following sub-maximal exercise for 
21 oarsmen, Scores before and after a training program were presented. 
These data were analyzed to determine the correlation between (1) Recovery 
Index and maximum pulse rate and (2) Recovery Index and blood lactate. 
The coefficients were significant at or above the 2% level in every instance, 


both before and after training. Partialling out the effect of one variable did 
not eliminate the correlation between the other two. 
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THERE IS GENERAL agreement among physical educators that effective 
teaching can be much more readily accomplished where classification of 
students is made in accordance with some type of homogeneous grouping. 
Sample quotations include: 
At the beginning of a season the teacher may want a measure of status of all indi- 
— = the class to use as an aid in determining instructional groupings within 
a class. 
Equating the powers or abilities of individuals and groups is necessary to obtain 
the greatest benefits from physical activity programs.” 

Acting upon this conviction, members of the Department of Physical Edu- 
cation of Emory University have administered for the past four years (fall 
of 1949 through fall of 1952) an eight-item classification test to incoming 
male Freshmen. The purpose of the test has been to facilitate the classifica- 
tion of students so that they may participate in groups as homogeneous in 
nature as can be arranged. 

The items which make up the test were selected because they were felt to 
be pertinent to the activities taught in the required program of physical edu- 
cation. Many of these activities also appear in the voluntary intramural and 
intercollegiate athletic programs. It should be noted here that this test is the 
means for classification for all activities with the exception of swimming. 
Each Freshman male student at Emory University spends one term swim- 
ming. The classification for this is based upon a boy’s time for the 50-yard 
swim. Three groupings are made here so that all of the best swimmers are 
together, the average swimmers are grouped together, and the poor or non- 
swimmers receive their instruction as a group. 


Statement of the Problem 


Based upon the experience and critical evaluation of the members of the 
physical education department of Emory University, the test may be said to 
be meeting its objective; that is, the groupings have, for the most part, 
resulted in a homogeneity of performance level. The question which arose, 
however, was whether there might be repetition within test items. In other 
words, was the same skill being measured more than once and, if so, might 
not the same results be obtained through fewer test items? 


1M. Gladys Scott and Esther French, Evaluation in Physical Education, St. Louis: The 
C. V. Mosby Co., 1950, p. 18. ' 

2H. Harrison Clarke, Application of Measurement to Health and Physical Education, 
New York: Prentice-Hall, Inc., 1950 (2nd ed.), p. 252. 
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The eight items comprising the classification test for activities other than 
swimming are listed and described below: 


1. Chinning. A regulation chinning bar is used. The student may utilize 
whichever grip he prefers on the bar and is governed by a few regulations. 
He must pull up to a height sufficient for his chin to reach over the bar. 
Next, he must straighten his arms completely when dropping to the lower part 
of the exercise. Finally, he must pull his body in a straight upward direction, 
unaided by body swing or leg kick of any sort. The chins are scored by 
multiplying the student’s weight by the number of times he has chinned 
himself to give a total of the weight lifted. This figure is then divided by 20 
to arrive at the chinning strength score. 

2. Sargent Jump. Here the student is instructed to stand facing a jump- 
ing board. He holds a piece of chalk in one hand and, while standing flat 
on the floor, he raises both arms above his head. At the top of his reach, he 
makes a mark on the board with the chalk. Then, facing in a sideways 
direction, he bends his knees, swings his arms down and to the rear, and 
jumps as high as possible off the floor. At the peak of his jump, he extends 
his arm fully and makes a mark on the board. The distance between the 
two marks represents his jump. Each person is given two jumps and the 
better of the two is measured. Measurement is to the nearest half-inch, 

3. Sixty-yard Dash. This is a run in which each contestant is timed from 
start to finish, with the time being recorded to the nearest tenth of a second. 

4. Softball Throw. Students are permitted two throws, with the better of 
the two measured to the nearest foot. The starting point is represented by a 
peg or line, Stepping over the line disqualifies the throw. A single-step 
throw, followed by a follow-through step with the opposite foot, is prescribed. 

5. Football Throw. This is administered exactly as the softball throw. 

6. Basketball Dribble. Four chairs are set at equal distances and stag- 
gered right and left three feet to either side of a line running from one basket 
to the other. On a given signal, the participant who is at the end line under 
the basket starts dribbling to the right. He goes to the outside of each chair 
and, when he gets to the far end, shoots for that basket. He shoots until the 
ball goes in the basket and then starts back. On the return trip, he again 
starts-dribbling to his right. He dribbles to the outside of each chair and 
upon reaching the other basket shoots at it until he scores. His score is 
determined by the time which has elapsed from the starting signal until he 
has scored at the second basket. The time is recorded to the nearest tenth of 
a second, The length of our courts is 86 feet. 

7. Volleyball Serve. A variation of the Russell-Lange volleyball serve test 
is used with a standard volleyball court and net. The receiving side of the 
court is marked off into seven zones with scores running from one to five 
assigned to each of the zones. After one practice serve, the student is given 
five serves with his score the cumulative total of the scores obtained by each 
of the five serves. A serve which hits the ceiling, goes into the net, or lands 
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outside the court receives a score of zero. “Let” serves, or serves which hit 
the top of the net and drop over into the receiving area, are replayed. Balls 
hitting on lines are awarded the score of the zone adjacent to that line which 
carries the highest value. 

8. Soccer Dribble. Pegs are used for both starting and finishing points. 
Five yards from the starting peg and five feet to the right of a straight line 
between the pegs, a chair is placed. Fifteen yards from the starting peg and 
five feet to the left of the same straight line, a second chair is placed. The 
third chair is located 25 yards from the starting point and directly behind 
the first chair. A fourth chair is placed 35 yards from the starting peg and 
directly behind the second chair. Five yards farther on is the peg to mark 
the finish. Upon receipt of a starting signal, the contestant starts to dribble 
the ball with his feet, going to the outside of each chair and going past the 
finish point with the ball in his control. The elapsed time between starting 
signal and the crossing of the finish point with the ball is measured to the 
nearest tenth of a second. 

The method of converting the number of chins accomplished into a chin- 
ning strength score has already been described. For the seven other tests, 
frequency tables for each test were constructed and percentiles determined 
therefrom. Over 900 scores are included in each of the seven tables. An 
individual’s converted score on any given test item is then easily obtained by 
determining at what percentile his performance on that test places him. Once 
the converted scores have been obtained for each of the eight test items, the 
student’s total motor ability score is then derived through the simple process 
of totaling all eight scores and obtaining the mean thereof. 


Procedure 


The Wherry-Doolittle Test Selection Method provided the instrument for 
analysis of the items which make up the test. As described by Garrett, “By 
use of the Wherry-Doolittle method we can (1) select those tests which yield a 
maximum R with the criterion and discard the rest; (2) calculate the mul- 
tiple R after the addition of each test, stopping the process when R no longer 
increases.”* This coincides with the intent of our study. 

Since there was general agreement as to the over-all effectiveness of the 
total motor ability score as a means of classification, this score was used as 
the criterion, By means of the product-moment method, correlations of the 
criterion measure with each of the eight test items were computed. Addition- 
ally, intercorrelations of each test item with each of the other seven wer 
derived. The data for these correlations were derived from the scores ob- 
tained by 220 entering Freshmen at Emory University in the fall of 1952. The 
correlations obtained are given below. 


SHenry E. Garrett, Statistics in Psychology and Education, New York: Longmans, 
Green and Co., 1947 (3rd Ed.), p. 435. 
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391 Total Motor Ability Score 
-169 | Softball Throw 
191 | Football Throw 
178 | Sargent Jump 
132 | Sixty-yard dash 
127 Chinning 
.141 | Basketball Dribble 
191 Soccer Dribble 
| Volleyball Serve 
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Analysis 


With the first selected test, the softball throw, a multiple R of .788 with 
the criterion is obtained. The second selected test, chosen in accordance 
with the statistical rules of the Wherry-Doolittle Method, is the sargent jump, 
through the addition of which the multiple R is raised to .906. The 60-yard 
dash is the third selected test and its addition increases the multiple R to 
.951. The addition of the fourth test item, the basketball dribble, results 
in a multiple R of .987. 

Because additional test items do not increase the multiple R, it is con- 
cluded that the four test items mentioned above constitute a battery with the 


highest validity of any combination of test items selected from the list of eight. 


Conclusion 


Examination of our classification test by the Wherry-Doolittle Test Selec- 
tion Method enables us to shorten considerably the amount of time required 
for testing without sacrificing the effectiveness of the test. Where eight items 
formerly comprised the test, the above-mentioned four items give virtually 
the same result. Thus savings in time and in testing personnel and materiel 
are effected. 


(Submitted 2-3-53) 





A Golf Knowledge Test 
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C. H. REHLING 
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Gainesville, Floride 


THE TEST (see Appendix, page 466) used in this study to measure the extent 
of an individual’s knowledge of golf has been in use for several semesters, It 
has served as a final examination in determining the extent of knowledge 
and the grading of the students in the Required Physical Education Program 
at the University of Florida. 

The course in golf consists of a 15-week period, meeting for two one-hour 
periods per week. The hundred students used in this study were from four 
different classes which were taught by different instructors, Included in the 
100 students were four foreign students from South America whose native 
language was Spanish. 

The teaching of golf is done through lectures, motion picture slides, dem- 
onstration, practice, and critical analysis by the instructor. In addition to the 
test of golf knowledge, the students are also given a skill test in achievement, 
using the following items: putting, chip shot, pitch shot, short iron, and drive. 

This study is concerned with presenting the criteria for judging the golf 
knowledge test, and it is not concerned with the method of teaching or the 
skill test used to measure golf achievement. 


Validity of the Test 

Test items were taken from prominent books (1, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 14, 15) on golf. The pertinent information for the student was condensed 
from the golf books into shorter form, consolidated, and mimeographed. 
Each student taking the course was given a copy of this student information.! 


Reliability of the Test 

A correlation of the scores was based on the results of giving the golf 
knowledge test to a group of 100 men, The reliability coefficient of the odd- 
even test was found to be .70. The reliability of the whole test was obtained 
by applying the Spearman-Brown Formula to the reliability coefficient of the 
odd-even test and was found to be .82. 


Item Analysis 

In determining the worth of individual questions which constitute the 
written test, the individual questions should be subject to analysis, This 
evaluation is called item analysis. The reason for doing this is to select the 
best questions and discard or rewrite the ones which indicate a need for 
revision. 


14 copy of the student information will be furnished by the authors to those requesting 
it. 
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1. Difficulty Rating. In the analysis of items, it is desirable to know just 
how difficult each of the questions proved to be for those taking the test. 
The difficulty rating of a question is obtained by dividing the number of 
correct responses by the number who took the test, and express as a per- 
centage. Therefore, the lower the difficulty rating, the more difficult the 
question. Ideally, the items should range from about 10 to 90, 

The difficulty rating of the items is given in the first column of the test 
(see Appendix, page 466). 

2. Index of Discrimination. The worth of an item on a written test not 
only depends upon its difficulty but also upon its ability to discriminate 
between the high and low levels of achievement. A test item is said to have 
a perfect discriminating function when all students who answer the question 
perfectly rank higher in the entire test than the students who. answer it 
incorrectly. A test item is said to have a negative discriminating power and to 
be a poor question when students of low ability answer the questions cor- 
rectly and students of high ability do not answer it correctly. Between the 
extremes of being a perfect discriminating item on the test and one of having 
a negative discriminating power, items of all degrees of discrimination are 
found. 

The point at which items are accepted or rejected depends upon how 
critical one is and the significance which is to be placed on the test score 
in the use of the examination. An index of 20 or more is usually required 
of a test item. However, Scott and French indicate that indices of 16 to 19 
are usually discarded with some items retained if the difficulty level is satis- 
factory. 

The index of discrimination—Flanagan Index of Discrimination—can be 
found in column two of the test (see Appendix, page 466). 


Norm Tables 

The mean score was 56.14 for the golf knowledge test based on the 
100 men tested, with a range of scores from 14 to 81 and a standard deviation 
of 13.20. 

Table 1 gives the assignment of marks based on the standard deviation 
technique and the percentage technique (2). 


TABLE 1 
Assigning Letter Marks for Golf Knowledge Test Scores 





Standard Deviation Technique Percentage Technique 





Letter Scores } No. | Scores 
| 


ee | - 








5 75-up 
43 67-74 


75.94-up | 
62.74-75.94 

49.54-62.74 28. OC 52-66 
36.34-49.54 5 | 31-51 
down-36.34 | 9 a | down-30 
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In order to combine the golf knowledge test scores with other scores to 
arrive at a semester mark, T-scale scores were established for the group of 
100 students (Table 2). 


TABLE 2 
T-Scores for Golf Knowledge Test 





] 
Scores T-Scores | Scores T-Scores 


81 15 i 56 45 
77 | 55 45 
76 l 54 44 
75 51 44 
73 - 50 43 
72 48 42 
71 47 42 
70 46 41 
69 44 40 
68 f 42 39 
67 40 38 
66 5f 39 37 
65 35 36 
64 34 36 
63 I 31 35 
62 : l 30 34 
61 | 28 33 
60 | 26 31 
59 25 28 
58 | 14 24 


7 
of 








Summary and Conclusions 


1. This study presents certain criteria to be used in judging a golf knowl- 
edge test for college students, 

2. An objective test consisting of 100 true-false questions was admin- 
istered to four classes taught by four different instructors. 

3. The reliability of the test was found to be .82. 

4, The difficulty rating and the index of discrimination of the true-false 
questions are given, 

5. In general the test items appear to have high difficulty ratings, indicat- 
ing that the questions could be made more difficult. 

6. Certain test items which do not measure up to item analysis standards 
on the basis of difficulty rating and/or index of discrimination need revision. 

7. Norm tables are presented for the objective golf test. 
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APPENDIX 


Golf Knowledge Test 


Do not mark this test. Place your answers on the answer sheet and return 
both to the instructor. If the statement is false or partially so, encircle the 
“F” on the answer sheet. If the statement is wholly true, encircle the “T” on 
the answer sheet. (Right minus wrong). 


Index of | 
Difficulty Discrimi- Need Answer | No. 
Rating: nation® Revision 








90 43 . Golf originated as a definite game about the 12th 
century. 

. In a closed stance the left foot is pulled back 
from the line of flight. 

. Queen Ann of Scotland was the first woman 
golfer of whom there is any mention. 

. In the game of golf, bent grass is most commonly 
used on the putting greens. 

. The term “cadet” in the early history of golf 
meant someone who was learning the game. 

. A rigid left arm is necessary in driving. 

. In 1457 the Parliament of Scotland ruled against 
the playing of golf. 

. The stance for the chip shot is quite close. 


88 14 
40 








say 8 a es oy oF 





Index of 


Difficulty Discrimi- Need 


Rating 


nation® Revision 


Answer 


A Golf Knowledge Test 





84 
67 
96 
87 


89 


85 
94 
66 
63 
65 
21 


78 


73 


19 
55 
23 
19 
63 


57 
57 
25 


51 
—24 


—05 


28 


77 
15 
57 
40 


a 
36 


51 
30 


32 
03 


3 595 S$ ss A 2 BS 8 8 AS 2 





. The first golf tournament of which there is any 


record was played at Preswick, Scotland, in 1860. 


. It is one of the caddie’s jobs to see that all 


holes in a bunker are filled. 


. John G. Reid is known as the “Father of Amer- 


ican Golf.” 


. Number 1, 10 tee and 9, 18 green are always 


located near the clubhouse. 


. The amateur ruling body for golf in the United 


States is known as the American Association for 


Golf. 


. The spoon is in a set of golf clubs but is very 


seldom used. 


. The Professional Golfers Association is the rul- 


ing body for all professional tournaments. 


. In playing the pitch shot to the green, the ball 


is played with the club face closed. 


. The P.G.A. was formed in the year 1920. 
. Gripping the golf club too tensely generally 


causes shanked shots. 


. The first golf tournament held in the United 


States was staged at Newport, Rhode Island, in 
1894, 


. In golf when you have a smothered shot, it is 


generally caused when the face of the club is 
closed too much at impact. 


. The early golf balls were made of feathers tightly 


stuffed into a crude rubber cover. 


. The most common reason for a person to slice is 


cutting across the ball at impact. 


. About 1925 manufacturers began to produce tem- 


pered steel shafts. 


. The pendulum and hinge are two basic methods 


of putting. 


. The Curtis Cup matches are for women only. 
. The three stances in golf are open, closed, and 


wide. 


. Harry Vardon, Ted Ray, and Francis Ouimet 


were three famous early golf professionals. 


. Over 95% of golfing authorities teach or use the 


overlapping grip. 


. A golfer can only legally carry 14 clubs. 
. The average golfer takes about 100 to 110 strokes 


for 18 holes. 


. A golf hole should be 4% inches in diameter and 


sunk at least 6 inches deep. 


. The expression “two up” refers to medal play. 
. The course is known as the whole area in which 


play is permitted. 
A driver is generally used on the fairway. 
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Index of 
Difficulty Discrimi- Need Answer 
Rating? nation? Revision 


96 09 35. A golf ball is out of bounds when it comes to 

rest on ground on which play is prohibited. 

91 43 36. The number 7, 8, and 9 irons are known as the 

short irons. 

94 49 ¥ 37. A ball is lost if it is not found within 6 minutes 

after search for it has begun. 

17 38. In the game of golf two putts are par for a green 

30 39. “Rub of the Green” means that when a golf ball 
is in motion, it is stopped or deflected by any 
outside agency. 

40. In golf for long shots the wooden or the low 
numbered irons are used. 

41. Match and medal play are the same. 

42. In executing a golf swing, the knees are straight 
and the grip is tense. 

43. Honor is the right to play first from the tee. 

44. The interlocking grip is the most widely used. 

45. A “Birdie” is two under par. 

46. The playing of two balls off the starting tee is 
never ethical. 

47. A hazard is any bunker, trap, permanent water 
ditch, sand, or woods. 

48. Four major divisions of a golf course are fair 
ways, greens, rough, and traps. 

. A “slice” is a shot which.curves to the left of a 
right handed player. 

. Broyles Pelmons is the golf pro at the Gaines- 
ville Golf and Country Club. 

. The term “fore” is a signal to warn golfers that 
a ball has been driven in their direction. 

. A “Referee” is a person who is appointed by the 
Rules Committee. 

. An “eagle” is one over par. 

. You may brush across the line of your putt 
without penalty. 

. The person who authorizes you to begin play is 
known as the starter. 

56. You cannot move your ball from an artificial ob- 
struction without a one or two strokes penalty. 

. There are four tee markers on each side. 

. There is a one stroke penalty when you hit a 
ball from the tee into a water hazard. 

. A brassie is a No. 3 wood. 

. If the ball falls off the tee before you have taken 
your swing, you may replace it and there is a 
one stroke penalty. 

. Casual water is the temporary accumulation of 
water which is not recognized as a hazard on the 
course. 

. When you hit a ball out of bounds, there is no 
penalty. 


30 


49 
35 


43 
34 
53 
24 
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Index of 
Difficulty Discrimi- Need Answer | No. 
Rating* nation? Revision 


24 20 3. The neck of a golf club is the point at which the 

shaft joins the head of the club. 

84 24 4. When you miss the ball, there is no penalty. 

91 53 5. To pull a ball means to hit the ball straight but 

to the left of the line of flight. 

49 28 . In medal play if you hit another player’s ball on 

the putting green, there is a penalty of two 

strokes. 

78 03 . The shaft of a golf club is the handle. 

75 32 | 68. If there is no one attending the pin and your 

ball strikes it, there is no penalty in match play. 
—08 | 69. The sole of a golf club is commonly known as 
the flange. 

20 . There is one stroke penalty in medal play for 
smoothing the ground in the line of your putt. 
54 . The toe of a golf club is commonly known as 
the heel. 

40 . In medal play if the pin is unattended and you 
hit it from more than 20 yards away, there is a 
two stroke penalty. 

. Any forward motion of the club head made with 
the intent of striking the ball is a stroke. 

4. A ball is deemed to have moved if it leaves its 
position and comes to rest in another place. 

. The preliminary action of moving the wrists is 
called the swing. 

. Service roads on a golf course are considered 
hazards. 

. The No. 5 iron is called the niblick. 

. A “Rub of the Green” occurs when a ball in 
motion is stopped by a tree or bush. 
Whenever two players have the same number of 
strokes on a hole, it is considered a halved hole. 

. When you top the ball and knock it off the tee, 
it counts as a stroke and it must be played where 
it lies. 
Whenever a person hits beyond his normal swing, 
it is called pressing. 
When looking for a lost ball, players should not 
allow following players to play through. 
A singles match in golf is one in which one 
player opposes another, each playing his own 
ball. 

. A player is entitled to the whole tee when mak- 
ing a shot. 

5. When you swing and miss the ball in golf, it is 
called a whiff. 

. The location of a player’s feet when addressing 
the ball is called the stance. 

. When the results of a hole have been reported, 
players should immediately leave the green, 
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Index of | 
Difficulty Discrimi- Need Answer; No. 
Rating* nation? Revision 
| 








93 . | 88. A golf tee is a peg on which the ball is elevated. 
74 89. It is legal to start playing on the third or fourth 
| hole without going to the clubhouse first. 
30 90. The maximum distance for a 5 par hole is 495 
yards. 
| 91. A player should always take the trouble to help 
| his opponent look for a lost ball. 

92. The shank of a golf club is that part which joins 

the toe of the club. 

93. When a player is making a stroke, no one should . 
move or make sounds such as talking or cough- 
ing. 

. Nassau is a system of scoring where one point 
is given for each nine and two points for the 
match. 

49 | 95. Golf divots should be replaced even though you 
are in a hurry. 
82 39 . The plug of a golf club is located near the heel 
of the club. 
84 23 | 97. On bright days players and caddies should stand 
so their shadows will not be in the line of play. 
23 —13 98. The cleek is a No. 5 wood. 


50 15 99. A single player has no priority in playing 
through. 

89 53 100. The player farthest from the hole should always 
be allowed to play first. 











1The lower the rating the more difficult the question. 
*The higher the index the more discriminatory the question. 


(Submitted 12-5-52) 





Relationship of Physical Fitness to 
Success in College and to Personality 


ROBERT JOHN WEBER 
State University of New York 
Teachers College at Cortland 


THE PURPOSES OF this study! are to investigate (1) the relationship be- 
tween physical fitness as measured by the Iowa Physical Efficiency Profile and 
success in school as measured by academic grades at the State University of 
Iowa and (2) the relationship between physical fitness and personality as 
measured by the Minnesota Multiphasic Personality Inventory. 


Procedure 

The subjects used in this study were 246 male Freshmen who were required 
to take physical education at the State University of Iowa at the beginning of 
the school year in September 1950. 

The physical fitness of each subject was measured during the first week of 
school in September 1950 by the Physical Efficiency Profile as given by the 
Department of Physical Education for Men, State University of Iowa, This 
measuring instrument consists of four activities. They are: 

1. Sit-ups for two minutes 

2. Pull-ups 

3. 100-yard pick-a-back run 

4. 300-yard shuttle run 
The score of each activity for every subject was recorded on a Physical Effi- 
ciency Profile card, and from these scores an average physical-fitness score 
was derived. 

The Freshmen were not allowed to practice any of the four activities prior 
to the testing program. Every attempt was made to encourage the men to do 
their very best at all times in every activity. 

The academic success of each subject was based upon the subject’s grades 
during his Freshman year (1950-51) at the State University of Iowa. Aca- 
demic success was denoted by the grade-point average earned during the 
Freshman year. 

Along with the grade-point averages, the relationship of the written en- 
trance examinations to physical fitness was also studied. These written ex- 
aminations are given by the State University of Iowa to all Freshmen enter- 
ing the College of Liberal Arts and provide seven separate measures of 
achievement. These are: 

1. English placement 
2. Reading comprehension 


1This study was submitted in partial fulfillment of the requirements for the degree of 
Doctor of Philosophy in the Division of Physical Education, Graduate College of the 
State University of Iowa, Iowa City, 1952. 
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Basic skills in mathematics 

Reading rate 

Composite score on Tests 1 to 4, inclusive 
Theme writing 

Speech. 

The measuring instrument for personality in this study was the Minnesota 
Multiphasic Personality Inventory (3). It is a psychometric instrument de- 
signed to provide, in a single test, scores on all the more important phases of 
personality. These are: 


Hypochondriasis scale 
Depression scale 

Hysteria scale 
Psychopathic deviate scale 
Interest scale 

Paranoia scale 
Psychasthenia scale 
Schizophrenia scale 
Hypomania scale 


roll da hkl le cal) dll “ae 


so & 


Analysis of Data 
PHYSICAL FITNESS AND ACADEMIC SUCCESS 

The physical fitness scores of 246 male Freshmen at entrance were corre- 
lated with their grade-point averages for the year. The result of the correla- 
tion was a coefficient of .41, which was significant at the one-per-cent level (4). 


The physical-fitness scores at entrance of these same men were then corre- 
lated with the scores of each of the seven tests comprising the entrance 
examination. The correlations were so low that it was assumed that, for the 
group examined in this study, there was no significant relationship between 
physical fitness and each of the seven tests of achievement in the entrance 
examination. The coefficients of correlation were: 


English placement and physical fitness ~ 

Reading comprehension and physical fitness 

Basic skills in mathematics and physical fitness 

Reading rate and physical fitness_. 

Composite score and physical fitness 

Theme writing and physical fitness eoccac PrN tneee 
Sev eRe OE Seen te ea ere 

A study was conducted by the State University of Iowa (8) in which the 
grade-point averages for the Freshman year and the composite scores of the 
entrance examinations were correlated. The result was a coefficient of cor- 
relation of .52. In the present study, the coefficient of correlation between 
the grade-point averages for the Freshman year and the composite scores of 
the entrance examinations for the 246 subjects was .51, 

Since the coefficients of correlation of .51 between the composite scores of 
the entrance examination and the grade-point averages for the Freshman year 
and of .41 between the physical-fitness scores and the grade-point averages for 
the year were significant, it was felt that a combination of the physical-fitness 
scores and the composite examination scores would be more significant in 
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relation to the academic success of entering students in the University. There- 
fore, a coefficient of multiple correlation was computed in which physical 
fitness scores and the composite scores of the entrance examination were 
correlated with the grade-point averages for the Freshman year. This resulted 
in a significant coefficient of multiple correlation of .6606. 

The multiple regression equation from which to predict grade-point aver- 
age for the year from the Iowa physical fitness score and the composite score 
of the entrance examination is as follows: 


G.P.A. = .296 (physical fitness score) + .024 
(composite test score) — 9.78 


PHYSICAL FITNESS AND PERSONALITY 


The physical-fitness scores of 246 male Freshmen were correlated with the 
scores for the nine measures of personality in the Minnesota Multiphasic Per- 
sonality Inventory. The coefficients were so low that it was assumed that, for 
the group tested in this study, there was no significant degree of relationship 
between physical-fitness scores and personality scores as measured by the 
Minnesota Multiphasic Personality Inventory. 

It should be noted that all the coefficients of correlation were negative. A 
high score on the Physical Efficiency Profile indicates good physical fitness, 
whereas a high score on the Minnesota Multiphasic Personality Inventory in- 
dicates undesirable personality traits. The coefficients of correlation were: 

Hypochondriasis and physical fitness_..--_->»=_ —.14 
eeneens Gin Gemeene NNR —.07 
Hysteria and physical fitness SFR ee eS ee a —.05 
Psychopathic and physical fitness _....__»_»_ —.06 
Interest and physical fitness == e Pee 
Paranoia and physical fitness... = Te See aR eee —.01 
Psychasthenia and physical fitness ___ __ SS ethoite Le eee 
Schizophrenia and physical fitness. ; ae 
Hypomania and physical fitness eas DCR 


The raw scores for each measure of personality in the Minnesota Multi- 
phasic Personality Inventory were added together, and the total personality 
scores were correlated with physical-fitness scores. The result was a negative 
coefficient of correlation of .04, which has no statistical significance, 

From these results, it can be definitely said that there is no statistically 
significant relationship between physical-fitness as measured by the Physical 
Efficiency Profile and personality as measured by the Minnesota Multiphasic 
Personality Inventory for the group of subjects used in this study. 


Summary and Conclusions 


1. There was a significant relationship between physical-fitness scores and 
grade-point averages for a year. The coefficient of correlation was .41, which 
is at the one-per-cent level of significance, This finding indicates that good 
physical fitness, as measured, tended to accompany, fairly well, achievement 
of academic success during the year for the subjects studied. It is possible 
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that physical fitness should be given consideration when one attempts to 
predict academic success for entering male Freshmen. 

2. There was a significant relationship between composite scores of the 
entrance examinations and grade-point averages for a year. The coefficient 
of correlation was .51. This finding indicates that the composite test score, 
in this study, was associated with achievement of academic success during 
the Freshman year. It can also be assumed that composite test scores should 
be given consideration when one attempts to predict academic success for 
entering male Freshmen. 

3. There was coefficient of multiple correlation of .666 between physical 
fitness scores and the composite test scores of the entrance examinations in 
relation to the grade-point averages for the year. This coefficient of multiple 
correlation permits the assumption that a knowledge of physical fitness (as 
measured) and of composite test score of the entrance examination might 
have some value in contributing to a prediction of how well an entering stu- 
dent might succeed scholastically during his Freshman year at the State’ 
University of Iowa. 

4. There was no significant relationship, in this study, between the scores 
of the seven tests of achievement as measured in the entrance examinations 
and the physical fitness scores, 

5. There was no significant relationship in this study between the physical- 
fitness scores and the scores in the nine measures of personality in the Minne- 


sota Multiphasic Personality Inventory. According to the results obtained 
from the subjects used in this study, the physically fit have no more stable 
traits of personality than do the physically unfit. 

6. There was no significant relationship between physical-fitness scores 
and total Minnesota Multiphasic Personality Inventory scores. The coefficient 
of correlation was a negative .04. 
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Effects of Posture and Muscular 
Exercise on the Electrocardiogram 


- J. GROVE WOLF 


University of Wisconsin 
Madison, Wisconsin 


THE ELECTROCARDIOGRAM (ECG) is a graphical record of certain 
electro-physiological phenomena occurring in the heart during a cardiac cycle. 
The electrocardiograph is the instrument used to record these changes. Medi- 
cal authorities are not in complete agreement as to the value of the electro- 
cardiograph as an instrument for measuring the functional efficiency of the 
heart. 

Katz (14) has stated that there is nothing in the electrocardiogram which 
gives information concerning the power of the heart, the vigor of its contrac- 
tion or its tone. He continues to say that only the presence or absence of 
injury currents, the character of the spread of the excitation, and its point of 
origin can be derived from the electrocardiogram. Von Csinady (24) states 
there is no relationship between the height of the T-wave and physical per- 
formance although no correlations between these two variables are given. 

On the other hand, Dawson (8) believes it is legitimate to assume that a 
large resting T-wave means a forcible contraction, the opposite frequently 
appearing in heart disease. Broustet and Eggenberger (3), without making a 
claim that the R- and T-waves are affected by the vigor of the heart, still hold 
that there is a relationship between the form of the tracing and the anatomical 
and functional state of the heart. Cureton (7) has indicated that the use of 
the electrocardiogram to measure the functional efficiency of the heart has 
not been fully explored. Further study of the electrocardiograph as a device 
for indicating the adequacy of the heart’s response to postural and exercise 
changes would seem to be warranted. 

The purpose of this investigation’ was to determine whether or not the elec- 
trocardiograph may be used as an instrument to record and differentiate 
variations in the physical condition of undiseased subjects, with tracings 
taken before and after mild, fairly active, and vigorous exercise. 


Related Literature 


Hoogerwerf (12) in a study of 260 Olympic competitors in the 1928 games 
at Amsterdam found that the P-wave increased after moderate exercise. 
Hoogerwerf noted that the tracings secured from participants after the mara- 
thon run showed a decrease in the amplitude of the P-, R-, S-, and T-waves. He 


1The data were secured in the Physical Fitness Laboratory, School of Physical Educa- 
tion, University of Illinois. This study is a part of a Doctoral dissertation which was 
completed in August 1950. 
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stated that this decrease is a sign of fatigue and is due in all probability to a 
decrease in the strength of the ventricular contraction. 

Kostjukow and Rieselman (15) examined weight lifters before and after 
exercise and found a significant increase in the amplitudes of the P- and 
T-wave for the trained group compared to a decrease in amplitude for the 
untrained group. They state that these waves are an indication of the func- 
tional condition of the strength of the heart. Paterson and Paterson (20) 
made an interesting roentgenogram and electrocardiographic study in To- 
ronto of a walking marathon race (distance 31 miles) of ten subjects who 
completed the race. Roentgenograms were taken before and after the race 
(within ten minutes). ECG’s were made before, immediately after, and two 
hours after the race. Although P- and T-waves increased in all cases, the dif- 
ferences were insignificant, They also found no correlation between decrease 
in heart size and the athletic ability of the participants. 

Cooper, O'Sullivan, and Hughes (5) examined college oarsmen before and 
after strenuous rowing for one mile and also after a hard game of squash, In 
each case, all waves increased in amplitude in these highly trained subjects. 
Butterworth and Poindexter (4) gave an account of the ECG results of 35 
boys, ages 16 to 24, engaged in the New York Daily News boxing tournament. 
Statistically significant changes were found in the increased height of the 
P-wave in Lead II taken after exercise. The R-wave showed an increase in all 
leads except Lead I, S-wave increased in Leads I and IV and decreased in 
Lead III, and the T-wave increased in the standard leads with a slight de- 
crease in the precordial leads. They concluded from this study that boxing 
does not have any traumatic effect on the normal heart in this age group. 

Most authorities (13, 16, 10) agree that a shift in posture (body position) 
with the “head-down” results in a decrease in the amplitude of the P-wave, 
while a shift in posture to a “head-up” position results in an increase in 
P-wave amplitude. Other studies (9, 23, 13, 17, 11, 26, 16, 19) have indicated 
that a shift in body position to an upright position usually results in an in- 
crease in pulse frequency with a decrease in R-wave and T-wave amplitude 
and an increase in S-wave amplitude. 

To summarize, there seems to be a consensus on the following: 


1. Amplitude measures increase with moderate exercise but decrease in 
the more exhaustive type of running event such as the marathon run. 

2. These measures appear to increase more after moderate exercise in the 
trained than the untrained subjects. 

3. Postural changes seem to be inversely related to pulse rate, In the 
“head-down” position, pulse rate slows, amplitude measures increase; con- 
versely, in the “head-up” position, pulse rate increases, amplitude measures 
decrease. 

4. Evidence is presented that when the waves of all three standard leads 
lessen in amplitude, the decrease is due to a gradual loss in strength of the 
heart muscle as reflected by a decrease in potential. 





Posture and Muscular Exercise 


Procedure 


The subjects in the study were divided into two groups. The first group 
(untrained), consisted of 102 individuals (ages seventeen to twenty-six). The 
second group (trained), consisted of 12 members of the University of Illi- 
nois Cross-Country Track Team, Paul Phinney, an excellent long-distance 
runner, was also tested as a part of the experiment. 

The first group of subjects comprised a sampling of one hundred and two 
individuals, volunteers, from selected physical education classes at the Uni- 
versity of Illinois. The selection of physical education classes was based on 
an attempt to get as wide a range of normal men as possible in various stages 
of physical condition. 


TABLE 1 


Mean Physique and Exercise Measurements of the Three “Condition Groups” 





| 
“All-Out” Run 
Type? | Time (Mins.) 


Height 


| Age | | 

Group | (Yra-Mo.) | (Inches) | 
| = _| 
| 





Poor Condition | 195 | 703 444 | 3.08 
Average Condition 19-8 70.4 } 344 5.50 
Good Condition __ 20-1 70.7 | y 344 9.22 


~ 75 | 1643 | 344% (| 593 


Average —...... 19-8 





1W. H. Sheldon, et al., The Varieties of Human Physique, New York: Harper and Brothers, 
1940, p. 118. 


The averages indicate that the sampling with reference to height, weight, 
and body type are slightly above the averages shown in the tables, in Cure- 
ton’s (6) Physical Fitness Workbook, on college men. The “poor,” “average,” 
and “good” condition classification is based on performance times on an 
“All-Out” treadmill run at 7 mi./hr. up an 8.6-percent grade. The 34 sub- 
jects running for the shortest periods of time were placed in the “poor” con- 
dition group, the next 34 subjects in the “average” condition group, the 34 
subjects running for the longest time were placed in the “good” condition 
group. A basic assumption in this study was that “All-Out” treadmill run 
time was indicative of the cardiovascular condition of the subject and would 
be reflected in the recovery pattern as recorded by the electrocardiograph. 

Standardized directions in regard to eating habits, sleep, and exercise were 
given to each subject. Explanation was made as to the purpose of the test, the 
amount of time and effort required, and the personal benefits which might be 
derived. 

The instrument used was the Sanborn “direct writing” Viso-Cardiette 
Model 51. This instrument meets the electrocardiograph requirements as set 
up by the American Medical Association (2). Standard leads were recorded 
in accordance with instructions listed in the Viso-Cardiette Instruction Book- 
let (21). Precordial leads were recorded in accord with the recommendation 
of the Standardization Committee of the American Heart Association (1). 
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Two precordial leads were used: Lead IV, taken in a diagonal through the 
nipple line at sternal position; and Lead V, taken in a diagonal through the 
nipple line at the fifth intercostal space. Body marking pencil was used to 
make sure the electrodes were placed in the same location for the before and 
after exercise tracings. 


The first group testing procedure was as follows: 


PRE-TRAINING PERIOD 
Tracing Exercise and Position When Taken 


(1) Rested Lying ECG. Subject rested a minimum of 5 
minutes. 
(2) Rested Lying ECG (for reliability). 
(3) Sitting ECG. Immediately. 
(4) Standing ECG. Immediately. 
(5) Standard Treadmill Run (4 min./5 Taken 1 to 3 minutes after in lying 
mi./hr., 8.6% grade). position (standard lead electrodes 
left on during the run). 
(6) Standard Treadmill Run (for relia- Taken 1 to 3 minutes after in lying 
bility). (4 min./5 mi./hr., 8.6% position (standard lead electrodes 
grade). left on during the run). 


Practice Treadmil] Run at 7 mi./hr. 
POST-TRAINING PERIOD 


Tracing Exercise and Position When Taken 


(7) Rested Lying ECG. Subject rested a minimum of 5 
minutes. 
(8) “All-Out” Treadmill Run 7 mi./hr., Taken 3-5 minutes after in lying po- 
8.6% grade. sition. 
(9) “All-Out” Treadmill Run 7 mi./hr., Taken 20-22 minutes after in lying 
8.6% grade. position. 


The criteria employed in this study included pre-exercise lying ECG tracing 
(Tracing 1) for the pre-training period and the equivalent tracing (Tracing 
_7) for the post-training period. Subjects reported for the two periods during 
the same week at least two days apart. 

The second group, University of Illinois Cross-Country Track Team, was 
tested at the beginning (Nov. 1), the middle (Dec. 15), and the end (Feb, 1) 
of the training season. The squad consisted of twelve men, training daily 
for fourteen weeks (including several meets) during the fall semester. The 
opportunity to test this group was in conjunction with an ultra-violet light 
study by Miller (18). The testing procedure was as follows: 


Tracing Exercise and Position When Taken 


(1) Rested Lying ECG. Subject rested a minimum of 5 min- 
utes, 
(2) “All-Out” Treadmill Run 10 mi./hr., Taken 3 to 5 minutes after in a 
8.6% grade. lying position. 
(3) “All-Out” Treadmill Run 10 mi./hr., Taken 20-22 minutes after in a ly- 
8.6% grade. ing position. 
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One individual, Paul Phinney, a former varsity cross-country and track 
letterman, was also tested to observe the consistency of performance and test 
results by participation in seven different exercise tolerance tests, each per- 
formed twice. Phinney worked out daily with the cross-country track team. 
The schedule of testing follows: 


Test Number Exercise 


Postural change, lying to standing. 

1 Mile Run. 

4.2 Mile Run, 

7.9 Mile Run. 
9 0 12 Mile Run. 
11 & 12 “All-Out” Treadmill Run 10 mi./hr., 8.6% grade. 
13 & 13 “All-Out” Treadmill Run 13.6 mi./hr., 8.6% grade. 


Tracings were taken at the following time intervals: 
Tracing Time Interval 


(1) Rested Lying ECG (subject rested a minimum of 5 minutes). 
(2) 3-5 minutes after exercise. 

(3) 20-22 minutes after exercise. 

(4) 40-42 minutes after exercise. 

(5) 60-62 minutes after exercise. 

(6) 80-82 minutes after exercise. 

(7) 100-102 minutes after exercise. 

(8) 16 hours after. 


Subjects ran on a motor driven treadmill up an 8.6% grade in the Univer- 
sity of Illinois Physical Fitness laboratory, Huff Gymnasium. Adequate 
warm-up was permitted and recommended before participation in the tread- 
mill running. Every effort was made to motivate the subjects to definitely 
run “all-out” on .he final test. They were told that the data could not be used 
for further analysis unless they could make this a “real” effort. 

All ECG measurements were taken in accordance with those recommended 
by Sigler (22) and Wolf (25). Figures I and II show a typical ECG tracing 
lettered and marked according to standard procedure. 

The “all-out” treadmill run time at 7 mi./hr., 8.6% grade distributed as 
follows in the first group: ' 


TABLE 2 
“All-Out” Treadmill Performance, 7 M.P.H., 8.6% Grade 


Run Time (Minutes) Run Time (Minutes) f 
ERE TE Re See Fee ee eee 6 i : a? 


0 ‘ 


pet CR ALES Darr tence ree Mae Total - cae ae 


Subjects were placed in the poor, average, and good classification on the 
basis of their “all-out” treadmill run times. It may be observed that there is 
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.20 sec. .34 Sec. 
03 sec. 
Fic. 1. 1Drawing of Actual Electrocardiogram Enlarged About Five Times. 

Each single square of the graph represents 1 mm. Each group of 5 mm. is marked off 
in the horizontal and vertical by thicker lines. Measured in the horizontal, each milli- 
meter represents a time interval of 0.04 second, therefore 5 mm. equals 0.2 second. Mea- 
sured in the vertical, each mm. represents 0.1 my. of current, if we employ the usual 
standardization, 1 cm. of deflection = 1 mv. of current. Hence, 5 mm. or 0.5 cm. of de- 
flection equals 0.5 mv. of current. The duration of the P-wave, P-OR interval, QRS time. 
Work, and Rest respectively, for this normal electrocardiogram, are shown in the corre- 
sponding sections of the tracing. 


Fic. I. 1Caleulation of Auricular and Ventricular Rates. 

Count 30 thick vertical lines, as shown between the two arrows, beginning with a line 
that falls directly on a wave. The time interval represented by this space is 30 & 0.2 
second, or 6 seconds, which equals 0.1 minute. Multiplying the number of waves in this 
space by 10 gives the rate per minute. The number of ventricular waves here is 7.7. The 
rate is therefore 77 per min. Inasmuch as the auricular and ventricular waves are in 
normal sequence, the auricular rate is also 77 per min. 


a definite skewness towards the lower run times. The range of the total group 
was 1.48 to 16.13 minutes, with a mean of 5.93 for the 102 subjects. 
Results 

Statistical analysis of the group results included the use of the product- 


\From Sigler, L. H., The Electrocardiogram, Its Interpretation and Clinical Application, 
New York: Grune and Stratton, 1944. 
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Chart 1. Amplitude of T-Wave. 


correlation, critical ratio, and correlation ratio formulas. Reliability 
ients were obtained on the tracings for 25 subjects by correlating trac- 
taken on separate days under resting conditions, Reliabilities for stand- 
ard exercise treadmill performance were also obtained. Coefficients of cor. 
relation ranged from .55 to .99 with 82% (37 out of 45) above .85. The 
range of correlations for the rested (.55 to .99) and standard exercise (.59 to 
-99) tracings was nearly equivalent for the three leads (II, IV, V). 


Ths 
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Chart 2. Amplitude of T-Wave. 


The large sample “T” (Critical Ratio) test was used on the first group to 
show a comparison of exercise tolerance test results as recorded by the elec- 
trocardiograph. For convenience the findings.are presented according to 
alterations in the individual waves of the ECG tracing and may be summarized 
for the total group (N=102) as follows: 

1. Amplitude of the P-wave. The amplitude of the P-wave increased sig- 
nificantly as a result of postural changes and following both standard and 
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Chart 3. Amplitude of T-Wave. 


$ 


5 
“all-out” treadmill runs. This is indicated by the fact that the differences in 
means under the above conditions were significant at the one-per-cent level. 
The changes were greater after treadmill running than after posture changes. 
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2. Amplitude of the Q-wave. The amplitude of the Q-wave was measured 
and comparisons were made between the rested tracing and the tracing taken 
after “all-out” treadmill performance. Nearly half of the subjects (102) 
showed an amplitude increase following exercise while an equal number 
showed an amplitude decrease in Lead IJ. There was little or no change in 
Lead IV. In Lead V, the majority of subjects (68%) showed an amplitude 
decrease. 

3. Amplitude of the R-wave. Significant increases (1% level) appeared 
in R-wave amplitude (Lead II) as a result of posture changes and following 
standard and “all-out” treadmill running. Posture changes (lying to sitting, 
lying to standing) showed a significant decrease (5% level) in R-wave am- 
plitude in Leads IV and V. 

4. Amplitude of the S-wave. Under all conditions an increase in S-wave 
amplitude appeared in all leads (II, IV, V) with the exception of Lead IV, 
which showed a slight decrease 20-22 minutes following “all-out” treadmill 
performance. Changes in postural state resulted in significant differences 
(1% level) in the mean amplitude of the S-wave (Lead IV). Likewise (Lead 
IV), similar differences appeared in the S-wave when comparisons were made 
between rested tracings and (1) tracings taken following standard exercise 
and (2) tracings taken following “all-out” treadmill performance. An ex- 
ception was the tracing taken 20-22 minutes after “all-out” treadmill run. The 
“T” test was not calculated in Leads II and V due to positive skewness of the 
data, 

5. Amplitude of the T-wave. This tracing showed the greatest consistency 
with a significant mean difference amplitude decrease in all leads as a result 
of posture changes and following both standard and “all-out” treadmill run- 
ning. An exception appeared in the tracing taken from Leads II and IV, 
where a significant increase (1% level) was shown between rested and stand- 
ard exercise performance tracing. 

In summary, statistically significant mean differences for the first group 
appeared in almost all amplitude measures as follows: 

1. lying to sitting. 

2. lying to standing. 

3. lying to after standard treadmill run (4 min./5 m.p.h./8.6% grade). 

4. lying to ufter “all-out” treadmill run (7 m.p.h./8.6% grade). 


An exception was Lead IV and V of the R-wave. 

The small sample “t” test was used in analyzing ECG tracing differences 
made by the various groups. Comparisons were made between the good to 
average, the average to poor, and the good to poor groups. The assumption 
of equal variance between groups was met by the calculation of the F-ratio 
test. ECG variations that occur between groups seem to indicate that it may 
be possible to differentiate between good (N=34) and poor (N=34) condi- 
tion groups (Tables 3 and 4) on the basis of ECG tracing changes that occur 
with shifts in posture and following running exercise performance. The find- 
ings are as follows: ; 
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TABLE 3 


Comparisons of Groups with Respect to Exercise Tolerance Test Gains as Recorded by 
the Electrocardiograph 








| | 


Mean Differences | 
Groups Compared| Good Poor Difference 
| Condition Condition in Means 





$$$ —-}| —____—_—_- — 


Amplitude of | 
P-wave 


(Lead II) 


s. 3 (AC) _. 
» 4 (AC) _. 
» 5 (AC) _— 
. 8 (AC) _.. 
» 9 (AC) __. 


(Lead IV) 


1 vs. 3 (AC) __ 
1 vs. 4 (AC) __. 
1 vs. 5 (AC). 
7 vs. 8 (AC) . 
7 vs. 9 (AC) _. 


(Lead V) 


1 vs. 3 (AC) 
1 vs. 4 (AC) __ 
1 va:-5. (AC)... 
7 vs. 8 CAC)... 
7 vs. 9 (AC) 


Amplitude of 
R-wave 
(Lead II) 


1 vs. 3 (AC)... 9! : ; 3.134 | *2.039 
1 vs. 4 (AC)... 6: ‘ . 1.965 | *2.034 
1 vs. 5 (AC) __ “a i ; 1.778 | 1.998 
7 vs. 8 (AC) : ; : 0.465 1.908 
7 vs. 9 (AC) __. , 3 : 0.662 | 1.998 


(Lead IV) 
s. 3 (AC) ; ii ; | 0.730 | *2.034 
s. 4 (AC) _. : ; we. 1.247 | 1,998 
s. 5 (AC) _. if ; 2 0.626 | 1.998 


s. 8 (AC) . . | 0.023 | *2.034 
s. 9 (AC)... ; | 1.044 «| (1,998 











(Lead V) 


1 vs. 3 (AC) _. 0! i 1.916 
1 vs. 4 (AC) P. Bt 0.779 
1 vs. 5 (AC) F mf * 2.403 
7 vs. 8 (AC) 6! j a 0.617 
7 vs. 9 (AC) : ; 1.930 
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TABLE 4 


Comparison of G Groups with Respect to Exercise Tolerance Test Gains as Recorded by 
the Electrocardiograph 





Mean Differences 


Groups Compared Good Poor Difference 
Condition Condition in Means 





Amplitude of | | :S 
S-Wave 
(Lead IT) | 


s. 3 (AC)_ 
vs. 4 (AC) 
s. 5 (AC)_—/ 
vs. 8 (AC) __ 
vs. 9 (AC)__. 


(Lead IV) 


vs. 3 (AC)__- 
vs. 4 (AC) 

wa, 5 (AC)... 
vs. 8 (AC) __. 
vs. 9 (AC)_— 


(Lead V) 


vs. 3 (AC) __ 
vs. 4 (AC) __ 
vs. 5 (AC) __ 
vs. 8 (AC). 
vs. 9 (AC) __ 


a a ee) 


Amplitude of 
T-Wave 
(Lead IT) 


1 vs. 3 (AC) _.. 
1 vs. 4 (AC). 
1 vs. 5 (AC). 
7 vs. 8 (AC) 
7 vs. 9 (AC) _. 


(Lead IV) 


. 3 (AC) 

. 4 (AC) _. 
. 5 (AC) —- 
. 8 <AC)__ 

. 9 (AC)._ 


(Lead VY) 


1 vs. 3 (AC) _.. 
1 vs. 4 (AC)__ 
1 vs. 5 (AC) __ 
7 vs. 8 (AC) __ 
7 vs. 9 (AC) __ | 


























Posture and Muscular Exercise 


Notes for Table 3 

NOTE: A=Good Condition group differences C= Poor Condition Group differences 
1 = Rested Lying ECG 3 = Sitting 4 = Standing 
5 = Lying 1 to 3 minutes after 4 min./5 m.p.h. Treadmill Run 8.6% grade 
7 = Rested Lying ECG 8 = Lying 3 to 5 minutes after ‘‘All-Out’’ Treadmill Run, 7 m.p.h. 

8.6% grade 

9 = Lying 20 to 22 minutes after “All-Out”? Treadmill Run, 7 m.p.h. 8.6% grade 

*Substitute ‘“t’” test used from A. L. Edwards, Statistical Analysis for Students in Psychology 
and Education, p. 295 (New York: Rinehart & Company, Inc., 1946). 


Notes for Table 4 


NOTE: Az=Good Condition group differences C= Poor Condition group differences 
1= Rested Lying ECG 3 = Sitting 4= Standing 
5 = Lying 1 to 3 minutes after 4 min./5 m.p.h. Treadmill Run 8.6% grade 
7 = Rested Lying ECG 8 = Lying 3 to 5 minutes after ‘All-Out’ Treadmill Run, 8.6% 

grade, 7 m.p.h. 

9 = Lying 20 to 22 minutes after ‘All-Out’? Treadmill Run, 7 m.p.h., 8.6% grade 

*Substitute ‘‘t” test used from A, L, Edwards, Statistical Analysis for Students in Psychology 
and Education, p. 295 (New York: Rinehart & Company, Inc., 1946). 


1. Amplitude of the P-wave. Statistically significant differences at the 
5% level were found in Lead II and V, lying to 3-5 minutes after “all-out” 
treadmill run. Change from positive to negative means was observed in Lead 
II, lying to 1-3 minutes ‘after standard exercise run; and Lead IV, lying to 
3-5 minutes after “all-out” run. 

2. Amplitude of the R-wave. Statistically significant at the 5% level in 
Lead II, lying to sitting; and in lead V, lying to 3-5 minutes after “all-out” 
treadmill run. Change in direction from positive to negative occurred in 
Lead II, lying to sitting to standing; and in Lead IV, lying to standing. 
Change from negative to positive in Lead IV and V, lying to 3-5 minutes 
after “all-out” run. 

3. Amplitude of the T-wave. Significant differences at the 5% level in 
Lead IV, lying to sitting to standing; and in Lead IV, lying to 3-5 minutes 
after standard exercise run. 

The second group, 12 members of the 1949-50 University of Illinois Cross- 
Country Track Team were tested in conjunction with a Master’s thesis (18) 
on ultra-violet light. The subjects ran “all-out” on the treadmill at 10 m.p.h., 
8.6% grade at each of three different stages of training. Treadmill run times 
distribution (N = 12): 

Date Range (Min. Sec.) Mean (Min. Sec.) 
Nov. 1 1’20”——_5'20” 3'12” 
Dec. 15 2’24"” ——4'36” 4'00” 
Feb. 1 2'16” 424” 3’57” 
1'20” to 5'20” 3’43” 
Graphical records of changes in the amplitude of the T-wave (Charts 1 and 
2) are presented. The results of the tests demonstrate that during the course 
of 16 weeks of cross-country training in the fall, including several meets, 
the following ECG changes occurred in the before and 3-5 minutes after “all- 
out” treadmill run: 


21 out of 34 (61.7%) increased the Py, wave 
20 out of 31 (64.5%) decreased the P;y wave 
16 out of 30 (53.3%) decreased the P y wave 
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33 out of 34 (97.1%) increased the Ry, wave 
21 out of 33 (63.6%) increased the Ryy wave 
16 out of 31 (51.6%) increased the R y wave 


23 out of 25 (92.0%) increased the Sy, wave 
20 out of 34 (58.8%) increased the S;y wave 
33 out of 33 (100%) increased the S y wave 


20 out of 33 (61.1%) increased the Ty, wave 
22 out of 33 (66.6%) increased the Tyy wave 
20 out of 32 (66.4%) increased the T y wave 


The consistency of performance and ECG test results on the three exhaus- 
tive runs were comparable to the first group responses. 

Paul Phinney, an excellent long-distance runner, was tested twice on each 
of seven. different exercise tolerance tests over a period of three months, He 
ran daily as a part of the cross-country group and was in good condition at 
the start of the testing period. The pattern of response, after runs of 1 mile, 
4.2 miles, 7.9 miles, 12 miles, as well as in the “all-out” treadmill runs at 10 
and 13.6 m.p.h., 8.6% grade, showed the P-wave decreased while the R, S, 
and T-waves increased in tracings taken 3-5 minutes after exercise. The 
changes induced were not proportional to the intensity or the duration of 
the exercise. Graphical records of changes occurred in the amplitude of the 
T-wave ‘Chart 3) are presented. The experiment on Phinney indicates that 
his heart withstood the long-distance running without obvious fatigue. This 
was evident by the recovery pattern shown in the ECG tracings. 


Conclusions 

The following conclusions seemed justified on the basis of the evidence 
presented : 

1. The electrocardiograph can record the effects of exercise, and these 
results may be used to differentiate between good and poor cardiovascular 
condition. 

2. Statistically significant differences with the group sample of one ‘"un- 
dred and two subjects appeared in almost all amplitude measures as follows: 

1. lying to sitting. 

2. lying to standing. 

3. lying to after standard treadmill run (4 min./5 m.p.h./8.6% grade). 

4. lying to after “all-out” treadmill run (7 m.p.h./8.6% grade). 


The exception was Lead IV and V of the R-wave. The P- and S-waves in- 
creased in all leads (II, IV, V) rested to tracings taken after moderate and 
rested to tracings taken after strenuous exercise in the untrained (first group) 
subject, while the T-wave decreased in all leads, The R-wave decreased in 
the same group (Leads IV and V) and increased in Lead II. There was a 
definite decrease in the RS-T segment displacement following “all-out” tread- 
mill running 7 m.p.h./8.6% grade. 
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3. Trained (Cross-country team) subjects show an increase in P-wave 
amplitude in Lead II and a decrease in Lead IV and V after “all-out” tread- 
mill running at 7 m.p.h./8.6% grade. The R and S-wave amplitudes show an 
increase with the same exercise in all leads (II, 1V, V) with Lead II showing 
an increase of nearly 100% (97.1%) of the R-wave tracings taken, Am- 
plitude of the T-wave shows an increase in all Leads (II, IV, V) following 
the “all-out” run. These changes in direction were comparisons between rested 
and exercise tracings. 

4. Trained subjects show greater increases or greater decreases in the 
amplitude measured than the untrained subject in the same exercise. A dif- 
ference in direction of the changes may also be noted. The P and S-waves 
increase and the R and T-waves decrease in the untrained subject following 
exercise. In contrast, with the trained subject the P-wave decreased while 
the R, S, and T-waves increased after exercise. The changes between the 
trained and untrained group although opposite in direction were approximate- 
ly the same in magnitude. 


= 


5. Statistically significant differences at the 5% level occurred between 
good and poor condition groups in the amplitude of the P and T-wave after 
“all-out” treadmill running at 7 m.p.h./8.6% grade. Significant differences 
at the 5% level in the same condition groups also occur in changes from lying 
to sitting and lying to standing in the P, R, and T-wave amplitudes. The 
changes between these groups were an increase in P and S-wave amplitude 
and a decrease in R and T-wave amplitude. Changes in posture may suggest 


a valid method of dfferentiating between poor and good cardiovascular con- 
dition on the basis of ECG records taken before and after position change. 
6. The Q-wave amplitude decreased in height after “all-out” treadmill 
run at 7 m.p.h./8.6% grade. This decrease appears the greatest (81.8% of 
the number of individuals showing change) in the good condition group. 
7. The results, in general, are in accord with similar investigations re- 
ported in the related literature. ‘ 
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Education 


60. Corey, StepHEN M. Action Research To Improve School Practices. New’ York: Bu- 
reau of Publications, Teachers College, Columbia University. 161 pp. 1953. 

The author, in some general comments on research in education, points out that there 
is a considerable time-lag between the published results of a research project and the 
adoption of the findings by workers in the field. He further contends that the lag is not 
due to a lack of communication between the two groups. Generally speaking, it takes 
more than reading to change behavior! 

One chapter is devoted to the “Action Research Process” but it is exceedingly difficult 
to differentiate this process from traditional research work. Action research is supposedly 
more flexible in regard to experimental design but the number of parallel requisites in 
each process far exceeds the number of differences. The person engaged in action 
research is more apt to be interested in applying the findings to a specific problem 
which currently confronts him. His counterpart, working in traditional research, is con- 
cerned with investigations which will enable him to make generalizations of the widest 
possible applicability. The differences are roughly analogous to those offered by physical 
scientists in their attempt to demarcate pure research from applied research. 

Two action research studies are cited in some detail in order to substantiate the 
thesis that this type of research work can be of genuine, practical value to the teacher. 
It is obvious that the implications of action research are for in-service education. 

A number of stimulating questions gre raised regarding the value of statistics courses 
to students of education. The practical implications of statistics are often lost due to 
the unrealistic approach of the instructor. 

The notes to the various chapters refer the reader to worthwhile collateral reading and 
these combined with the bibliography should serve as an excellent reading list for edu- 
cators interested in improving their teaching. The author demonstrates, in a rather con- 
vincing manner, that teachers who may not have had experience with the relatively re- 
fined methods of traditional research can carry on action research.—Paul Hunsicker. 


61. Maur, Ray C. Are schools losing the “man” in their manpower? School and So- 
ciety, 77: 1, 369-372 (June 13, 1953). 

An analysis of the 1952 and 1953 college graduates prepared to meet standard cer- 
tification, by teaching field and by sex, was made. Other dominating factors operating 
in the current scene were scrutinized. The study indicated that not only were there 
fewer men percentagewise prepared to teach but several factors serve to deplete the 
ranks of those who would go into the classreom.—D. B. Van Dalen. 


Health Education 


62. Ercuentaus, J. D. Varicose veins, Today’s Health, 31: 34-35, 50-52 (July 1953). 
The veins have the responsibility of driving the used blood back to the heart and this 
continued “milking” activity is done with little effort as long as the individual is walking 
or running. However, standing slows this process to a stop, and leaves the pressure of 
a column of blood pushing on the thin vein walls. The deep veins, braced in all sides by 
muscle, stand this strain well, but the surface veins have nothing but soft, fat and 
elastic skin to brace them. After a time, they gradually stretch and enlarge. Surgery, 
(1) tying off the surface veins where they enter the bigger deep veins along with in- 
jections to enhance clothing or (2) the removal of surface veins, still is an-argumentative 
procedure with many physicians. Temporary relief can be obtained by bandaging or the 
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simple exercise of shoe removal, lying on the back with feet up and rapid jiggling of 
the feet.—J. Grove Wolf. 


63. Fasricant, Noan D. What specialists know about sinusitis, Today's Health, 31: 
20-21, 52-53 (April 1953). 

The nasal sinuses are cavities in the skull communicating directly with the nose. There 
are eight sinuses, four on each side of the nose. Sinus disease begins during the late 
stages of the common cold, but may be evoked by allergy rather than infection. Treat- 
ment consists of rest, the application of heat, and the use of the proper nasal drug to 
enable the patient to breathe freely and to establish sinus drainage. Specialists now 
seem to agree not to operate unless all other methods of relief have been used.—J. Grove 


Wolf. 


64. Hatruaway, Victoria. Overweight?, Today's Health, 31: 40-41, 67 (June 1953). 

Experiments in the Department of Endocrinology and Metabolism at the University of 
Michigan show conclusively that overweight people do not utilize food in a better way 
than do lean or normal weight people. We get fat because we take in more food than 
we need and to blame our glands for this weight increase has little foundation. The 
endocrine glands may influence body weight, but this is not the usual case. The thyroid 
gland makes a person listless and the underfunctioning of the pituitary gland will in- 
fluence the distribution of fat, but no evidence has been found at the University of Michi- 
gan that your glands will make you overweight. Many factors can indirectly influence 
your increase in weight, including your temperament, eating habits, social life and 
activity but basically, if you’re fat, you’re eating too much!—J. Grove Wolf. 


65. Humpurey, Barpara, Keep cool and live longer, Today’s Health, 31: 18-19, 60 (Aug. 
1953). 

Several studies have shown the effect of heat on work efficiency and longevity. Of the 
food taken into the body, approximately 10% goes into measurable physical work, while 
90% is turned directly into heat. Research studies have shown that when healthy men 
walked on a treadmill under high temperatures, there was a marked rise in heart rate 
and body temperature and a drop in blood pressure. These subjects became dull and 
apathetic, had such symptoms as fatigue, headache, loss of appetite, heat cramps, vomit- 
ing, lack of co-ordination, and the like. Scientists recommend during hot weather to 
dress lightly, stay out of the sun, and avoid any unnecessary physical activity. They also 
recommend an increase in the consumption of fluids, to take extra salt, and to get plenty 
of sleep. It has been said that man is so hot he burns out quickly and that he could live 
for 500 years if his body temperature were 90.6 degrees instead of 98.6—J. Grove Wolf. 


66. Kann, L., anp G. Brown. Wetzel grid analysis of rheumatic children. J. Pediat., 
41: 47-53 (1952). 

A comparison of the distribution on the Wetzel Grid of 157 children from 5 to 14 years 
at the initial episode of acute rheumatic fever with that of 3,366 normal grade-school 
children points to growth failure among rheumatic children. On a follow-up of these 
children, however, 93% demonstrated marked improvement in growth and development. 
The use of the Wetzel Grid in following the individual child with rheumatic fever is 
suggested.—Psychological Abstracts. 


67. Kent, Joun L. Research to save your teeth, Today’s Health, 31: 24-25, 58-61 (Sept. 
1953). ; 

The National Bureau of Standards’ dental research laboratory is still pursuing its two 
original goals: finding what causes teeth to decay, and finding the ideal material for fill- 
ing teeth. From 1928 to 1950 the American Dental Association contributed more than 
$650,000 to research at the Bureau of Standards. An official of the American Dental 
Association recently said 700 million fillings would be required to restore American 
mouths to healthy condition. Plastics may be used for front teeth because they can be 
made to look natural. However, they are not as strong as metal but do not dissolve as 
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much as tooth-colored silicate cements. NBS researchers feel that mixtures of acrylic 
and vinyl resins are the best materials for filling tooth cavities. The latest development 
to come from the dental research lab is a new technique, using the natural fluorescence 
of human teeth, to reveal up-to-now undetected details of tooth structure. NBS technicians 
have been able to obtain fluorescent photomicrographs from the visible light emitted by 
very thin tooth sections under high-intensity ultraviolet radiation—-J. Grove Wolf. 

68. Stevenson, G. S. Your stake in mental health, Today’s Health, 31: 35, 50-53 (May 

1953). 

Statistics show that during one’s lifetime one out of every 12 may be expected to be 
hospitalized for mental illness. Although about 30% of the admissions to hospitals are 
old people, most of them do not live long. Therefore, to claim the illnesses of old age 
are responsible for the overcrowding of our mental hospitals is simply an excuse for 
failure to make adequate provision for the mentally ill. Schizophrenia, formerly known 
as dementia praecox, accounts for more than one-half of the patients in our hospitals. 
The most common cause seems to be adverse living conditions with the result that the 
adrenal gland secretions are thrown off balance. Treatment with insulin, electrical stimu- 
lation, and surgery can be used more effectively with research continuing to make further 
progress on the cause, cure, and effect of mental disease.—J. Grove Wolf. 

69. Wortp HEALTH OrGANIZzATION. Joint Expert Committee. Rehabilitation of the physi- 
cally handicapped child. Chron. World Health Org. 6: 329-331 (1952). 

A prospectus of the forthcoming report (No. 58 in the World Health Organization: 
Technical Report Series) of the Joint Expert Committee’s point of view and approach 
to problems of prevention of handicaps, physical rehabilitation and emotional adjust- 
ment, educational guidance and employment, and special disabilities. — Psychological 
Abstracts. 


Recreation 
70. NATIONAL Recreation AssociATION. Recreation salaries. Recreation, 46: 4 (Sept. 
1952). 

A questionnaire was sent to 223 cities with well-developed recreation programs estab- 
lished on a year-round basis, selected to provide an adequate cross-section of public de- 
partments. Information was requested concerning salaries, cost of living adjustments, 
vacation and sick leave provisions, car allowances, and civil service status of recreation 
employees. The findings of the survey were based on an analysis of the 148 returns 
received, 

Some findings of the study were as follows: (1) Recreation salaries ranged widely from 
$1,200 to $11,000; (2) In general, salaries increased with the size of the city; (3) Fewer 
staff positions and lower staff salaries existed in the cities of less than 50,000 population; 
(4) In only two positions did the actual maximum salary exceed the recommended range, 
and in both cases this salary was reported for only one department; (5) The lowest 
salaries reported were, with one exception, below the minimum suggested (Camp Di- 
rector); (6) In all but two categories, more than half of the workers reported were 
receiving more than the minimum salary recommended for the position; (7) Over the 
period 1948-52, every position on the full-time recreation staff showed an increase in 
median salary; and (8) Listing the 13 major categories of position by rank, according 
to amount of increase for the median position in 1952 over the median position in 1948, 
showed that greatest cash increases went to special activity supervisors and to workers 
involved in direct leadership of recreation activities—Jackson M. Anderson, 

71. Situ, Bitte F. How 40 camps handle rest hour, Camping Magazine, 24: 9 (Dec. 
1952). 

The findings of the study were based on a survey of camp directors. Each director was 
asked to indicate the manner in which the rest hour was handled at his camp. 

It would appear to be psychologically wise to call the rest hour anything but that and 
to keep in mind that it is a change of activity rather than a lack of activity. Suggested 
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names for this period included: (1) Siesta; (2) Half Time; and (3) FOB—Feet on Bed 
and Flat on Back. The length of the rest hour depended on many variable factors in- 
cluding the following: (1) weather and climate; (2) activeness of daily program; (3) 
evening plans; and (4) needs of the children involved. Many camps used just one hour 
after the noon meal. Others broke the time into half-hour periods before and after 
lunch. The time varied from 45 minutes in mild climates. to two hours in very hot 
climates. Management of this hour also varied. Some camps had one or two counselors 
in an area, while many camps felt that each cabin counselor should rest with the campers 
as an example. The problem of management can be decreased, or even eliminated, with 
high-quality leadership, older counselors, and counselors who read aloud well. Some 
camps let camper councils or committees come to a general agreement as to fair and rea- 
sonable privileges and restrictions to use during the period.—Jackson M. Anderson. 


72. NATIONAL RecreaTION AssociATION. Surfaces for multiple-use recreation areas, 
Recreation, 46: 10 (March 1953). 

A questionnaire was sent to park and recreation authorities, asking them to rate their 
multiple-use areas according to the degree to which they had proved excellent, satisfac- 
tory, fair, or poor for each of twelve recreation activities. The findings of the survey were 
based on an analysis of the 250 returns received. 

Some findings of the study were as follows: (1) Analysis of the cases where multiple- 
use areas were rated “excellent” reveals that concrete far outranked asphalt in the 
percentage of cases receiving this rating; (2) Concrete areas were rated “excellent” for 
roller skating and shuffleboard by a majority of the authorities reporting; (3) Asphalt 
was used more widely and generally than concrete for multiple-use areas, judged by the 
number of areas on which reports were submitted; (4) Of all the ratings on concrete 
areas, 73% were “excellent” or “satisfactory”; (5) At least 75% of the ratings on both 
concrete and asphalt areas were “excellent” or “satisfactory” for basketball, handball, 
tennis, and volleyball; (6) Concrete areas did not receive a single “excellent” rating for 
softball and touch football, and did not receive a single “poor” rating for handball and 
tennis; (7) Basketball and volleyball, the most frequently reported activities, were played 
extensively and satisfactorily on multiple-use areas, with a slight preference for asphalt; 
and (8) Ice skating, not too frequently reported, was generally successful on concrete.— 


Jackson M. Anderson. 


Tests and Measurements 


73. Keistar, Evan R. Test instructions and scoring method in true-false tests, Journal 
of Experimental Education, 21: 3, 243-249 (March 1953). 

Two true-false examinations were administered to college students four weeks apart. 
For each examination, two sets of answers to each item were required. Instructions were 
given that the tests would be scored by number right and right minus wrong methods. 
Nothing was said about guessing. The results were so highly similar that it would make 
little difference which method were employed. No significant relationship was found be- 
tween the number of omitted items and the test scores on either method.—D. B. Van 
Dalen. 

74. Stater-HamMeL, A. T. Visua. Blackout in Athletics, Athletic Journal, XXXII: 
28, 47 (May 1953). 

Involuntary blinking may be responsi}!: for a variety of human errors ranging from 
automobile accidents to missed tennis balls. Dr. Lawson of the University of Sheffield 
concluded that this blackout interval ranges from .1 to .3 seconds. In baseball, a fast 
ball takes no longer than .4 to .6 seconds to travel from the pitcher to the catcher. 
If the batter blinks as the ball is pitched he would not see the ball for from 10 to 15 
feet (blink duration .1 second) or from 30 to 45 feet (blink duration .3 second) of its 
flight. A study of blackout threshold at the University of Indiana (25 subjects) showed 
the times ranged from .04 to .09 seconds, median .07 seconds. This could well mean the 
difference between success and failure in athletic competition—J. Grove Wolf. 
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PUBLICATIONS 


1. *Administrative Problems in Health Education, Physical 
Education, and Recreation. 1953. 136 pp. Paper $2.00 


2.**School Health Services. Prepared by Joint Committee on 
Health Problems in Education of the NEA and AMA. 1953. 
480 pp. $5.00 


3. Convention proceedings of the College of Physical Edu- 
cation Asvociation—1938, °39, °40, 41, 48, °49, °51, °52, each axa 
1953, 


American Academy of Physical Education—Professional 

Contributions. Papers and reports presented at the annual 

meetings— ° ‘o. 1—1950—51. 94 pp. $1.50 
No. 2—1952. 88 pp. $1.50 


Physical Education—An Interpretation. Third version of 
the Platform for Physical Education. 2-9 copies, 35c each; 10-99 
copies, 25¢ each; 100 or more, 10c each. Single copy, 50¢ 


Desirable Athletic Competition for Children. Joint Com- 
mittee 4 re AAHPER, Society of State Directors of Health, 
Physical Education, and Recreation, and Elementary School 
Principals (NEA). A guide for those concerned with athletics 
‘for children. 2-9 copies, 35¢ each; 10-99 copies, 25¢ each; 100 
or more, 20c each. Single copy, 


Recreation Bibliography. An up-to-date list of books, with 
geri publishers, dates of publication, pages, and prices. 1952, 
pp. 


Annotated Recreation Bibliographies, 1939-51, prepared by 
Eleanor L, Wright 
Canoei 25¢ Sailing 
Paddle Board 10c Boating 


Evaluation Schedules for Major Programs in Health Ed- 
ucation, Physical Education, and Recreation, prepared as 
part of the American Association of Colleges for Teachers Ed- 
ucation accreditation plan. 1952. 
A set of schedules (all 3 areas) $1.00 
Separate schedule (one area) 50¢ 


10.°*Putting PR into HPER. Public Relations Handbook de- 
signed especially for health educators, physical educators, and 
recreation personnel. Published jointly by AAHPER and the 
National School Public Relations Association. 1953, 68 pp. $1.00 


2 | discount on si to AAHPER bers . On ti NEA 
Pct Bape wd ZF copier, 10% 10-99 copter 25%. 100 or mare 33°1/3%, "When 
NEA discount is allowed, single copy discount will not apply. 

** No single copy discount. NEA discount on quantity orders. 





Order from 
AAHPER, 1201-16th St., N.W. Washington 6, D. C. 











FIRST Developing 


D.crocretic 


AAHPER 
YEARBOOK 


THROUGH HEALTH EDUCATION, 
PHYSICAL EDUCATION, AND 
RECREATION 


Now at a Special Reduced Price 
562 pages : only $3.00 


Every professional member should have a copy of AAHPER’s 
first yearbook. It is the cornerstone of our professional library. 


Take advantage today of the new low price. Originally $4.25. 


Written by Distinguished Authorities in the Profession 


Clothbound. Single copy, $3.00—NEA discounts: 
2-9 copies, 10%; 10-99, 25%; 100 or more, 3314% 


Order from 
AAHPER, 1201 16th St., N.W., Washington 6, D. C. 











THIS PUBLICATION IS REPRO— 
DUCED BY AGREEMENT WITH THE 


COPYRIGHT OWNER. EXTENSIVE 
DUPLICATION OR RESALE WITH- 


OUT PERMISSION IS PROHIBITED. 





